►V 


SO-2  lnttrstate/3  1 


SO-4  Output 


SO-5  Reactor  50  HY  at  1  mil  DC  3000  ohms  DC  Res 


SO-S  Output 


tO-5  ReKtot  50  HY  at  1  mil  0  C  UOO  ohms  D  C  Res. 


SSO-<  Ouptut 


MINIATURE  COMPONENTS 
FROM  STOCK... 


SUBOUNCER  UNITS 


FOR  HEARING  AIDS  AND  ULTRA-MINIATURE  EQUIPMENT 


UTC  Sub-SubOunear  units  have  exceptionally  high  efnclency  and  frequency  range  In  their  ultra-miniature 
size  This  has  been  effected  through  the  use  of  specially  selected  Hiperm-Alloy  core  material  and  special 
winding  methods  The  constructional  details  are  Identical  to  those  of  the  Sub-Ouncer  units  described 
above  The  curves  below  show  actual  characteristics  under  typical  conditions  of  application. 


SSO  1 


Application 

Input 


3700 


iMe^tage/^ 
Plate  to  line 


1.5  mil 
1.0  mil 


Output 


SUt-SUBOUNCCR  UNIT 
Dimensions.  ..7/16”  x  3/4"  x  5/8 


wcieht  . 02  lb  ‘Impedance  ratio  is  fixed,  1250:1  for  $S0-1,  1:50  for  SSO-3.  Any  impedance  between  the  values  shown 

*  *  . .  may  be  empisyed 


FOR  HEARING  AIDS. ..VEST  POCKET  R  ADIOS ...  MIDGET  DEVICES 

UTC  Sab-Oancer  units  fulfill  an  essential  requirement  for  miniaturized  components  hav-  J 

Ing  relatively  high  efficiency  and  wide  frequency  response.  Through  the  use  of  special  I 

nickel  iron  core  materials  and  winding  methods,  these  miniature  units  have  per-  I 

formance  and  dependability  characteristics  far  superior  to  any  other  comparable  items.  I 

They  are  ideal  for  hearing  aids,  miniature  radios,  and  other  types  of  miniature  electronic  equipment.  f 

The  coils  employ  automatic  layer  windings  of  double  Formex  wire ...  In  a  molded  Nylon  bobbin.  All  / 

insulation  is  of  cellulose  acetate.  Four  Inch  color  coded  flexible  leads  are  employed,  securely  anchored  f 

mechanically.  No  mounting  fKilities  are  provided,  since  this  would  preclude  maximum  Rexibility  in  I 

location.  Units  are  vKuum  impregnated  and  double  (water  proof)  sealed.  The  curves  below  indicate  f 

the  excellent  frequency  response  available.  Alternate  curves  are  shown  to  indicate  operating  charac-  f 

teristics  In  various  typical  applications.  k 


SUUOUNCFR  UNIT  ^ 

Dimensions... .9/16"  x  5/8"  x  7/8" 
Weight . 03  lb 


’Impedance  ratio  is  fixed,  1250  1  for  SO-1,  1:50  for  $0-3  Any  impedance  between  the  values  shown 
may  be  employed. 
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PLANNED  PLACEMENT  OF  MATERIALS  AND  TOOLS  SPEEDS  WIRING  . COVER 

Maximum  production  cKiciency  is  obtained  at  Sperry  Gyroscope  Co.,  Greot  Neck,  N.  Y.,  by  convenient  orronqement 
of  moteriols  ond  tools  at  individual  operator's  position  (seep  138) 

SOLVING  THE  RESEARCH  MANPOWER  PROBLEM,  by  William  C.  White .  B2 

Perhaps  it's  not  lock  of  manpower,  but  lock  of  results  from  present  reseorch  personnel 

DIELECTRIC  AMPLIFIER  FUNDAMENTALS,  by  A.  M.  Vincent  .  84 

Low-power  voltage  changes  in  control  circuit  provide  high-power  changes  in  load  power  circuit 

PHOSPHOR-STRIP  TRICOLOR  TUBE .  B» 

A  12  by  16-inch  imoge  is  provided  by  technique  using  grid  of  4(X)  vertical  wires 

FEEDBACK  PHOTOMETER  SPEEDS  LIGHT  MEASUREMENTS,  by  John  E.  Tyler .  92 

Blinking  bulbs  serve  os  unbolonce  indicotors  and  os  light  sources  for  comparison  measurements 

SPEECH  STRETCHER  FOR  LANGUAGE  STUDIES,  by  John  L.  Goforth .  94 

Recorded  voice  is  played  bock  ot  holf  speed  through  ten-ckonnel  frequency  doubler  for  analysis  of  sounds 

AUTOMATIC  IMPEDANCE  MATCHER,  by  Virgil  True .  9B 

For  whip  antenna  but  con  be  used  in  other  communications  or  industrial  electronics  opplkotions 

IMPROVING  A  FILM-CAMERA  CHAIN,  by  C.  J.  Auditore .  103 

Modifications  in  the  iconoscope  film-camera  control  circuits  better  performance 

THYRATRON-CONTROLLED  VIBRATION  DRIVE,  by  Lloyd  W.  Allen .  106 

Inexpensive  vibration  drive  adaptable  to  0  variety  of  vibration  problems 

SUPERREGULATED  POWER  SUPPLIES,  by  A.  W.  Vance  and  C.  C.  Shumord  . 109 

Hold  plate  and  bios  voltages  of  4,000-tube  computer  constant  within  0.001  percent  despite  20-ampere  load  swings 

SIMPLIFIED  ANTENNA  PATTERN  PLOTTING,  by  J.  K.  MacDonald  .  114 

Graphical  method  reduces  complexity  of  plotting  horizontal  and  vertical  patterns  for  multitower  systems 

WIDE  BAND  CONVERTER  FOR  SIGNAL  GENERATOR,  by  Donald  M.  Hill .  118 

Laboratory-type  f-m  and  o-m  generator  operating  at  vhf  covers  from  100  kc  to  55  me 

MAGNET  CURRENT  REGULATOR,  by  John  C.  Nygord .  122 

Seventy  porolleled  6L6's  hold  current  of  huge  mognet  at  6  amperes  with  O.OS-percent  stobility 

UHF  TRANSMITTER  USES  BEER-BARREL  CAVITY,  by  W.  H.  Soyer,  Jr.  and  E.  Mehrbach  .  12S 

Six  2C39A's  in  parallel  for  New  York's  first  7(X>-mc  tv  station  with  420-wott  output 

TRANSISTOR  CIRCUIT  DESIGN  (including  Reference  Sheets),  by  Gordon  Raisbeck .  128 

Explanation  of  duolity  circuit-design  procedure  including  many  circuits  in  Reference  Sheet  form 


BUSINESS  BRIEFS  .  71  ELECTRON  ART  . 140  NEW  BOOKS  . 
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the  maf  ion  Sensitive,  Ruggedized 

Null  Indicator 


CORE  SHIELDS 


TYPICAL  SCALE 
CHARACTERISTICS 


The  Marion  RUGGEDIZED  Null  Indicator  offers  advantages 
never  before  found  in  meters  of  this  kind. 

Its  special  construction  permits  the  use  of  the  null  system  for 
precise  measurements  under  very  severe  field  conditions,  allows 
design  engineers  to  use  a  Null  Indicator  in  new  applications. 

This  meter  is  hermetically-sealed  and  its  mounting  require¬ 
ments  and  physical  dimensions  are  in  conformance  with  JAN-I-6. 
It  has  very  high  center- point  sensitivity  (1  microampere  per  mm. 
or  higher),  yet  due  to  its  shaded  pole  face  and  shielded  core  con¬ 
struction  it  gives  sharply  logarithmic  attenuation  as  it  departs 
from  the  null  point,  thus  providing  ample  overload  protection 
for  the  indicator.  Maximum  safe  current  is  ten  times  actual 
rated  full  scale  value. 

The  Marion  Null  Indicator  is  made  in  two  models,  the  HS2 
(214"  size)  and  the  HS3  (314"  size).  Each  of  the  two  models  is 
available  with  numerous  current  sensitivity  and  internal  resist¬ 
ance  characteristics. 

Demands  of  our  national  mobilization  program  come  first,  of 
course,  but  we  will  gladly  supply  further  information  and  serve 
you  to  the  best  of  our  ability. 


ANGULAR  OCFlCCTION  -  DCGRCC'S 


MARIO"  ELECTRICAL  INSTRUMENT  CO.,  401  CANAL  ST..  MANCHESTER,  N.  H. 


PANEL  METERS 


December,  7957  —  ELECTRONICS 


“  •  '  i 

/ 

o:  ::n 

/ 

0  .  ,  f 

j 

THIS  IHITERESTII^G  QIARTERLY  WILL  RE 
MAILED  FREE  TO  AIVY  PART  OF  THE  WORLD 


AUSTRALIA 


Messrs.  Watson  V  ictor  Limited 
9-13,  Bligh  Street, 

Sydney,  N.S.W. 


BELGIUM 

Paul  Groeninckx, 

Avenue  Jean  Stobbaerts,  43, 
Brussels. 

CANADA 

The  J.  W.  Ellis  Industries, 
42,  Lombard  Street, 
Toronto. 


DENMARK 

Ditz  Schweitzer, 
Norre  Voldgade.  48, 
Copenhagen,  K, 


FRANCE 

Jacques  Pi-res  Fils, 

4,  Avenue  de  I'Opera, 
Paris  I, 

HOLLAND 

Geo.  C.  F.  Kaudcrer, 
Muiden. 


INDIA 

Adair,  Dult  &  Co.  (India)  Ltd. 
S,  Dalhousic  Square, 
Calcutta. 


ITALY 

Ing.  Silvio  Garronc, 

Piazza  Della  Marina,  I. 

Rome. 

NORWAY 

J.  L.  Nerlien  A/S, 

Ncdre  Slottsgt  13, 

Oslo. 

NEW  ZEALAND 

Richardson,  McCabe&Co.  Ltd., 
P.O.  B.3X  792, 

Wellington. 

SOUTH  AFRICA 

Johnson&  Phillips  SouthATrica, 
(Pty.)  Limited, 

P.O.  Box  552, 

Germiston. 

SWEDEN 

Ingeniorstirma  Flugo  Tillquist, 
Nybrokajen  7,  Postbox  7026, 
Stockholm  7. 

SWITZERLAND 

Camille  Bauer, 
Dornacherstrasse  18, 

Basel. 


U.S.A. 


Muirhead  &  Co.  Ltd., 
Elmers  End,  Beckenham. 
Kent,  England. 


TECHNIQUE  IS  ALSO  PUBLISHED  IN  FRENCH.  IF  THIS  EDITION 
IS  REQUIRED,  MARK  YOUR  COUPON  ••EDITION  FRANCAISE" 


FILL  IN  THIS  COUPON  AND  MAIL  TO  US  OR  OUR  AGENTS 

(SEE  LIST  ABOVE) 


Phase  mail  me,  free  o  f  charge, 
the  quarterly  Journal 
of  instrument  engineering 
••TECHNIQUE," 
published  by 

Muirhead  &  Co.,  Limited. 


NAME _ 

POSITION- 

COMPANY. 

ADDRESS- 


ELECTRONICS  5* 


I 

J. 


MUIRHEAD  &  Co.  Ltd. 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS 

BECKENHAM -KENT- ENGLAND 

Telegrams  arttl  Cables :  MUIRHEADS  ELMERS-END 


PRECISION 


MUIRHEAD 


ELECTRICAL  INSTRUMENTS 


ELECTRONICS  — OecemiMr,  1951 


3 


where  JAH  Sj^ilicatioii^lare  a  problem, 


A  100%  increase  in  output  of  composition  resistors  — 

that’s  IRC’s  answer  to  current  Government  and 
Industrial  needs!  And  this  tremendous  expansion  is 
accompanied  by  fully  mechanized  step-ups  in  all 
other  IRC  resistor  lines.  In  addition,  licensees  in 
Canada  and  Deimiark  supplement  IRC  capacity— 
while  licensees  in  England,  Australia  and  Italy 
serve  our  foreign  markets.  Even  your  urgent  experi¬ 
mental  and  maintenance  requirements  can  be  met 
with  little  delay.  For  ’round-the-comer  delivery  of 
standard  sizes  and  types,  simply  call  your  nearest 
IRC  Distributor. 


essential 


WiMrt  •  CMubiMliM  •!  dwfrtwIsWct  it 

•ttMtial  in  precision  applications,  you'H  cut 
costs  with  IRC  PRECISTORS.  Theso  ciepositod 
carbon  units  solve  availability  problems  in  high 
frequency  applications,  metering  and  voltage 
divider  circuits — combine  accuracy  and  econ¬ 
omy  where  carbon  compositions  are  unsuitable 
and  wire  wounds  too  expensive.  We  make  the 
two  sizes  of  PRECISTORS  to  customers'  speci¬ 
fications,  rather  than  to  standard  RTMA  values 
— subject,  of  course,  to  minimum  and  maximum 
values  for  each  type.  Write  for  complete  data 
in  Catalog  Bulletin  B-4, 


When  yee  ated  depeadaMe  saNil-siie  caatratf,  specify  IRC 
’Ms"  Type  Q  Controls.  New  Type  Q's  are  rugged  and  com¬ 
pact,  yet  increased  arc  of  rotoHon  permits  the  some  resistance 
ratios  used  in  larger  IRC  controls.  Type  Q's  are  characterized 
by  low  noise  level,  unusual  durability  and  efficiency,  negRgible 
changes  in  resistance  even  after  long  exposure  to  humidity, 
adoptability  to  a  great  voriety  of  smoll-space  appKcoHons. 
Complete  mechonization  of  production  and  testing  assures 
uniformity  of  construction  end  performonce  —  and  affords 
greoter  availability.  Bulletin  A-1  gives  full  details. 


For  exsepHeaol  stoMlitv  and  eceaetay  in  low  range  applications, 
choose  IRC  Type  BW  Insulated  Wire  Wound  Resistors.  Uniformly 
wound  and  completely  insulated,  these  compact  units  hove  excellent 
performance  records  in  meters,  analysers,  low-range  bridge 
circuits,  high  stability  attenuators  and  similor  applications.  Type 
BW's  are  supplied  in  standard  RTMA  ranges,  tolerance  ±10% 
stondord— -values  of  10  ohms  and  above  in  ±5%.  Available  aha 
in  matched  or  balanced  pairs.  EuM  data  in  Catalog  Bulletin  i-9. 


When  experiments,  pilot  runs  or  main¬ 
tenance  demand  standard  resistors  douA/c- 
quick,  you'll  appreciate  the  advantages 
of  IRC's  Industrial  Service  Plan.  This 
enables  you  to  get  prompt,  'round-the- 
corner  service  from  the  local  stocks  of 
your  IRC  Distributor.  Call  him  for  your 


minimum-quantity  requirements.  If  you 


don't  know  him,  we'll  gladly  send  you  his 


name  and  address. 


INTiRNATIONAl  RCSISTANCi  COMRANY 
403  N.  Brand  Siraat.  Rhiladainhin  S,  Pa. 

additionol  dote  on  Itomi  <ho<kod  boiowi 

Advanced  BT  Reintort  Type  Q  Control 

Deposited  Carbon  PRECISTORS  Type  BW  Wire  Wound  Retiilors 

Nome  ond  address  of  tocol  IRC  Disfribwtor 


XONi - STATE  - 
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Like  so  many  manufacturers,  Globe-Union,  Inc.,  received  substantial  rewards 
in  a  hurry  from  a  simple  switch  to  Plaskon  Alkyd  Molding  Compound. 

In  their  television  high-voltage  capacitors,  the  outstanding  electrical  properties 
of  this  quick-curing  plastic  reduced  rejections  70%  when  the  parts  were 
submitted  to  a  high-voltage  breakdown  test.  This  manufacturer  also  reports: 
“Very  appreciable  labor  savings  have  resulted  from  the  use  of  Plaskon  Alkyd” 
. . .“  Plaskon  Alkyd  has  at  least  doubled  the  productive  capacity  of  molding 
equipment”. ..  “The  life  of  molding  dies  has  been  increased.” 


Again... /<u/er,  more  economical  production  of  an  improved  product  — 

thanks  to  Plaskon  Alkyd.  Again . . .  important  evidence  that  it  might  pay  you 

well  to  investigate  Plaskon  Alkyd  in  relation  to  your  product. 


PLASKON  DIVISION  •  iibbcy* Owens* ford  glass  company 

2134  Sylvon  Av«nu*  •  ToUdo  4,  Ohio 

In  Conada:  Conodion  Industrios,  ltd.,  Montrool,  P.  Q. 

Branch  Offices:  Boston,  Chicago,  New  York,  Rochester,  Los  Angeles 
Monufocfurers  of  Molding  Compounds,  Resin  Glues,  Cooling  Resins 


0 


New  hulUdns  giving  complete  details  of  the  many 
important  properties  of  Plaskon  Alkyd  Molding 
Compound  are  now  available.  Write  for  them  now! 


mold  it  better  and  faster  with 


OURSPECIALTYisengi- 
neering  capacitors'  to 
exacting  requirements. 

We  invite  your  inquiries. 


onsist  of  capacitor 
elements  enclosed  in  hermetically 
sealed  glass  tubes.  The  capacitor  elements 
are  wound  with  the  plastic  film  which  accentu¬ 
ates  the  electrical  characteristics  you  require. 
The  metal-glass  housing  assures  retention  of 
these  characteristics  under  unusual  climatic 
and  operating  conditions. 

GLASSMIKES  are  available  which 
assure  superior  performance  for 
the  following  applicaficns: — 

•  Low  current  power  supply  filters 

•  Saw-tooth  oscillator  circuits 

•  Audio  and  RF  coupling 

•  Pulse  forming  networks 

•  De-spiking  networks 

•  Audio  and  RF  Bypass 

•  Electronic  computers 

•  Resonant  circuit  systems 

•  Geiger  counter  capacitors 

•  Electrometer  circuits 

•  Laboratory  standards 

•  High  resistance  applications 

•  Extreme  temperature  applications 


MANUrACTURtRS 

Glassmikt  Capadton 
PUtsticon  Capacitors 
HiVoU  Power  Supplies 
PuUe  Forming  Networks 


onden»e 


^  AUPh 

r  ^Trorf « « I 


All  Phones.  AMbattador  2-3737 

H  Com p a  n  y 


7S17  North  Clork  Street  *  Chico^o 
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foolproof-maintenance  free 


W*st*rn  ElvctrU,  one  of  America’s  leading 
electrical  manufacturers,  uses  foolproof 
maintenance-free  adlake  relays  in  its  com¬ 
munication  equipment. 

ADLAKE  Rslayi  are  designed  and  built  to  meet 
industry’s  most  exacting  requirements.  Their 
mercury-to-merci^  contact  prevents  burn¬ 
ing,  pitting  and  sticking,  and  their  sturdy  con¬ 
struction  armors  them  against  outside  vibra¬ 
tion  or  impact.  And,  most  important  of  all, 
they  require  no  mainteruince,  for  they  are  her¬ 
metically  sealed  against  dust,  dirt,  and 
moisture. 


For  tho  full  ttory  on  the  part  adlake  Relays 
can  play  in  your  business  just  drop  a  card  to 
the  Adams  £  Westlake  Company,  1107  No. 
Michigan,  Elkhart,  Indiana.  No  obligation  of 
course. 

Every  Adloke  Relay  Gives  You  These  Advantages: 

HERMETICALLY  SEALED^dutl,  dirt,  meitture,  OHidotien  and 
tamporalura  changas  can’t  intorfor*  with  oporatien. 
MERCURY-TO-MERCURY  CONTACT— prtvanic  burning,  pit- 
ling  and  cNcking. 

SILENT  AND  CHATTERLESS*  REQUIRES  NO  MAINTENANCE 
ABSOLUTELY  SAFE 
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TERmiMAL  mOVHTIME  CAUDS 

onEAMHE  emeu  ns  uuieKif 


ALDBM  BASie  eUASSIS 

Easily  fabricated  sub-assemblies  built 
into  equipment  that  has  utmost  ease 
of  service  and  operation. 


rones  ^ 

smAioHT-uim  THiummo 

WITH  HEW  ALVEH  eOMPOHEHTS 

ran  pluo-im  eoHsmuenoH 


fortobU 


To  dosign  Eloetrenie  Eqnipmonl  Ihcrt  mnst  bo  prodacod  quickly  and  in  quantity,  mako 
your  model  with  lUdon  Basie  Chensis  and  "20"  Packagos.  Sauo  vital  onginooring  and 
planning  time  —  maehino  and  tool  hours  •—  critical  mcrtorial  cmd  manhours. 


Q)  Iff  sunt  THt  lOWtST 
OPtnATIMU  AMP  stnuict 
COSTS  tM  PtMAl  tQUIPmtMT 


(i)0tT  THt  MOST  MATUPAL, 
PAST  SUP-OmSfOM  OP 
LAPOn  fM  MAMUPACTUnt 


fjonoAMut  emeu  ITS 
OUteULf  POP  STSTSMATie 
lAfOUT  AMP  eOMSTPUCTIOM 


Solder  terminkU  and  sockets  quickly  rivet  to  Alden 
terminal  card  according  to  layout  on  Unit  Planning 
Sheet.  Components  snap  into  the  special  AMea 
Mial«»f a  Teemlnols  which  hold  them  for  solder* 
ing.  —  (No  twisting  or  wrapping  of  leads  neces¬ 
sary).  —  With  all  tube  sockets  and  their  associated 
components  mounted  on  one  card  the  wiring 
and  soldering  of  circuits  is  an  open,  easy-to-work 
sub-assembly  operation. 


Schematics  of  most  all  elearonic  equipment  can  be 
broken  down  into  circuit  blocks  of  logically  associ¬ 
ated  functions.  These  functional  circuit  blocks  can 
be  mounted  readily  either  in  the  Alden  *'20“  plug-in 
packages  or  Basic  Chassis  unit.  The  tube  sockets 
and  associated  components  lay  out  quickly  on  full 
scale  Unit  Planning  Sheets  for  mounting  on  terminal 
cards.  These  special  pre-punched.  multi-hole  ter¬ 
minal  cards  have  wide  flexibility  to  take  an  infinite 
variety  of  circuit  variations.  Both  sides  of  card 
can  be  used  to  obtain  maximum  component  density 
area.  Using  the  Unit  Planning  Sheets,  functional 
circuit  units  —  components  and  housings  —  are 
all  planned  in  one  step. 


The  ALDEN  BASIC  CHASSIS  UNIT  is  rapidly 
completed  by  mounting  terminal  cards  into  the 
chassis  —  soldering  unit  cables  and  making  con¬ 
nections  to  Aldea  Cnlnr  Ceded  Inck  Ceaaeeters 
and  detachable  front  panel.  Completed  unit  is 
easily  piloted  in  and  out  of  rack  with  the  Serve-A- 
Unit  Lock.  Open  sided  construction,  aided  by  the 
neat  direct  front  and  back  connections,  gives  instant 
accessibility  for  rapid  circuit  checks  and  service. 
Alden  Termlnnl  Card  System  means  minimum  of 
intercabling  —  but  even  this  cabling  can  be  laid 
out  easily  and  proceed  as  simple  sub-assembly.  Open 
sided  chassis  construction  makes  cable  easy  to  wire 
to  front  panel,  terminal  cards  and  back  connectors. 


Mlniotwre  Terminals 
650  Series 


Terminal  cards  have  been  designed  to  accommodate 
tremendous  number  of  circuit  variations  —  to  make 
neat  cube  and  component  sub-assemblies  with  a 
minimum  of  wiring. 


For  Soaller  Units  Alden 
”20"  Plng-in  Packaga 


Here  is  a  plug-in  package  unit  using  the  above 
method  of  converting  Knematic  into  finished  as¬ 
sembly  quickly.  Simply  mount  the  completed  ter¬ 
minal  card  suD-assembly  on  the  Alden  '  20*'  Non- 
Interchangeable  base,  oip  soldering  the  leads  and 
adding  cover  or  housing  and  handle  ...  In  opera- 
lioO)  visual  or  instrument  checks  arc  easily  made 
—  if  trouble  occurs  doubtful  units  are  quickly 
isolated  —  these  uniu  easily  unplug  and  a  compre¬ 
hensive  inspection  made.  S|^e  units  can  be  pluiued 
in  so  equipment  doesn  t  have  to  be  inoperable  while 
repairs  are  in  process. 


Back  Conneefora  —  462  Min  Sorlaa 


The  Alden  Bock  Connecters  are  units  that  can  bt 
discretely  positioned  on  the  back  of  the  chassil 
isolating  lines  with  incompatible  voltages,  currents, 
or  frequencies.  This  design  insures  accessible  solder 
terminals  for  soldering  —  avoids  rat  nests  of  con¬ 
gested  conventional  back  connector  wiring.  —  Color 
coded,  the  Alden  back  connectors  provide  beautiful 
operrtiooal  or  service  check  points  for  all  leads  to 
and  from  chassis. 

Hinged  front  panel  design  of  chassis  —  allows  rheo¬ 
stats,  indicator  lights,  lacks,  etc.  to  be  mounted  cmi 
panel  as  another  easy-to-work  sub-assembly.  This 
panel  attaches  easily  to  chassis  —  is  wired  ^  swung 
up  and  fastened  with  Alden  Target  Scresrs. 
Assembled  —  Basic  Chassis  simplifies  the  operation 
ol  your  equipment  —  Slashes  service  and  mainte¬ 
nance  time.  Smooth,  poaidve  insertion  and  rensoval 
of  the  chassis  is  providied  by  the  Alden  "Serve-A-Uoii 
Lock* 

TO  OET  STAPTEO  QUieiCLY!  'phon*  our  N«w  Preduett  Director  for  on  appointment  to  visit  our  plant 


'30"  N*n -InlwchangMibU 
Bom 


'30"  Rack  and  ChoMl* 
Mawnting  Sackalt 


—  Wire  for  a  sample  Bask  Chassis  at  S40.00  or  an  Open  and  Clased  Alden  "20"  Plug-in  Package  at  SIO.OO  — 


or  write  Dept.  E  for  Boofclet:"Basic  Chassis  and  Components  for  Plug-in  Unit  Construction". 


ALDEN  PRODUCTS  COMPANY 

117  North  Main  Street  •  Brockton  •  Massachusetts  IJSSOT 


'  r 


TIUA»»  ST»MT  HOOAk’N  1  N 


O'f'CE  33  J0H“*50N  ST»EtT  8»00«l*n 


with  a  new  line  of  Broadxnid 
VHF-UHF  TV  Test  Equipment 


•  DIRECT  READING  FREQUENCY 

DIAL,  CONTINUOUSLY  VARIABLE 

•  HIGH-Q  CAVITY 

•  PRECISE  CALIBRATION 

•  RESOLUTION  BETTER  THAN  0.1  MC/S 


Thin  calibrated  broadband  noise  source  per¬ 
mits  direct  measurements  of  npise  factors  as 
hi|tb  as  20db  fur  r-f  amplifiers  und  receivers 
operating  in  the  range  from  10  to  1000  mc/s. 

Price  $43000 

without  notico 


AVAILABILITY  TO  BE 
ANNOUNCED  SOON, 
40  to  950  MC/S 


•  OUTPUT:  1  VOLT  ACROSS  75  OHMS 

•  MINIMUM  SWEEP  WIDTH  AT  40  MC/S:  IS  MC/S 
-ASK  FOR 

PRD  TYPE  907 
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here’s  how  to  IRON  OUT 

your  power  factor  curve 


for  more  information  on  'ceramic  capacitors' 
with  lowest  power  factors  available  anywhere 
see  the  next  two  pages  -  ►► 


Centralab  Ceramic 


TEMPERATURE  COMPENSATING  TUBULAR  CAPACITORS  have  extremely  low 
power  factor  —  very  low  inductance  —  more  capacity  per  area  — 
available  non-insulated  (top  row  above)  or  insulated  (bottom  row). 
Conform  to  JAN-C-20  electrical  specifications.  Offer  full  range 


of  standard  and  extended  temperature  coefficients  (NPO  throu^ 
N5250).  Capacity,  tolerance  and  nominal  TC  clearly  identified  by 
JAN-20  or  RTMA  color  code.  Recommended  for  VHP  and  UHF. 
Write  for  Bulletin  -42-18. 


TV  Hi-vo-KAPS  are  the  standard  high  voltage  capacitors  for  the 
TV  industry.  Capacitance;  500  mmf.,  10  KV,  20  KV  and  }0 
KV  D  C.  working.  For  more  information,  check  Bulletin  42-lOR 
in  coupon  at  right. 


HIGH  VOLTAGE  HEAVY  CURRENT  CAPACITORS.  Opacitance:  5  to  500 
mmf.,  5  KV  to  20  KV  DC.  working.  Ideal  for  portable  or  mo¬ 
bile  equipment  of  high  voltage  and  high  frequency  requirements. 
Check  Bulletin  No.  42-102  in  coupon  at  the  right. 
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Capacitors  •  •  • 


give  you  lowest  power  factors  . . . 
'  highest  electrical  efficiency 


That  "thief  ot  electrical  efficiency"  —  high  power  factor 
%  —  won’t  rob  you  when  you  specify  Centralab  Ceramic 
Capacitors.  For  example,  Centritlab  TC  Capacitors  haft 
an  initial  power  factor  of  less  than  .1%  minimum  .  .  .  to 
only  .3%  maximum  after  100  hours  at  9i^/o  humidity] 
Then  return  to  normal! 

What’s  more,  all  Centralab  capacitors  are  made  to 
applicable  portions  of  JAN  specifications. 

Low  power  factor  is  built  into  every  Centralab  Ceramic 
Capacitor.  Centralab’s  Ceramic  X — used  for  the  ceramic 
body — is  non-hygroscopic.  Moisture  absorption  is  .007% 


or  less  —  ultimate  in  reliability  under  severe  humidity. 
Ideal  for  tropical  climates. 

The  ceramic  capacitor  itself  will  easily  withstand  tem¬ 
peratures  of  85°C  —  higher  than  generally  encountered 
in  most  electrical  apparatus.  The  silver  electrodes  are 
bonded  to  the  ceramic  with  a  minimum  tensile  strength 
of  3000  lbs.  p.s.i.,  preventing  any  possible  change  in 
position  of  the  electrodes. 

These  exclusive  features  of  Centralab  Ceramic  Capa¬ 
citors  are  your  assurance  of  lowest  power  factor  — 
highest  efficiency'. 


Compare  with  all  others  —  and  you'll  standardiie  on  Centralab  for  highest  efficiency. 


CHAMIC  DISC  HI-KAP  CAPACITOCS  Hold 
thickness  to  a  minimum.  Very  high 
capacity  in  extremely  small  sire.  Used 
in  r.f.  ny-pass  and  coupling.  Send  for 
Bulletin  No.  42-4R. 


tc  HI-KAP  TUBUIAR  CiRAMIC  CAPACITORS 

available  in  48  preferred  values.  Ideal 
for  use  in  r.f.  by-pass  and  audio¬ 
coupling.  Check  Bulletin  No.  42-3 
on  coupon  below. 


NIGH  ACCURACY  CERAMIC  CAPACITORS  for  precision  r.f.  cir¬ 
cuits.  Especially  suited  to  resonant  application  in  oscillator 
circuits  of  primary  and  secondary  frequency  standards  and 
meters.  Chexk  Bulletin  42-123  below. 


EYELET- MOUNTED  FEED-THROUGH  CERAMIC 
CAPACITORS  arc  exceptionally  small  and 
sturdy.  Capacities  range  from  10  to  3000 
mmf.  Voltage  rating,  500  V.D.C.W. 
Check  Bulletin  No.  EP-15  in  coupon. 


MINIATURE  CERAMIC  TRIMMERS  can  be  mounted 
to  chassis  or  terminal  mounted  to  coil  or 
terminal  board.  No.  821  (shown)  has  volt¬ 
age  rating  of  500  V.D.C.W.  Available  in 
various  trimming  ranges.  Check  Bulletin  No. 
EP-16  at  the  right. 


For  more  information  on  the  capacitors  listed 
in  this  ad,  fill  out  coupon  below  and  check 
bulletins  you  want.  For  complete  informa¬ 
tion  on  Centralab  electronic  components _ 

switches,  controls,  ceramic  capacitors  and 
printed  electronic  circuits  .  .  .  see  your  Cen- 
tralah  reprc-sc-ntative  or  your  local  Centralab 
distributor.  Ask  for  Catalog  27. 


Division  of  GIOBE-UNION  INC.  Milwaukao  1,  Wis. 


Conlrolab,  Oiv.  of  Globo-Unien  Inc. 

914  East  Koofo  Avonuo,  Milwaukoo  1,  Wisconsin 

Please  send  me  the  Technical  Bulletins  on  Ceramic 
Capacitors  as  checked  helosr: 

□  4218  □  42-loR  □  42  102  O  42-48 

□  42-5  O  42-125  □  EP-15  O  EP 16 


Name- 


Address 


Company. 


Title. 


(I)  H-3-l>  Purifying  Diffusion  Pump,  Over 
90  liicrs/sec  in  10  ’  mm.  to  10  *  mm. 
range.  Operates  against  forepressures  as 
high  as  0.300  mm.  Blank-olT  2  x  lO'l 
mm.  Hg.  For  exhausting  cathode  ray 
tubes  and  magnetrons,  and  aluminizing 
operations  on  automatic  equipment. 

(J)  Vacuum  SaoU.  For  introducing  motion, 
power,  gases,  or  connecting  gauges. 

(K)  Standard  Vacuum  Furnoca,  A  versatile 
packaged  unit  for  many  metallurgical 
operations  under  high  vacuum  or  inert 
atmospheres.  Temperatures  to  2000°  C. 
Useful  for  degassing  tube  parts,  produc¬ 
tion  of  germanium  crystals,  research  and 
production  of  improved  metals  for  tube 
parts,  as  well  as  general  high  vacuum 
metallurgical  research  work. 


'A)  t-4  taacter  Pump.  Takes  over  at  fore¬ 
pressures  up  to  1  mm.  Handles  large 
amounts  of  gas  in  range  from  1  —  30 
microns.  Ideal  for  roughing  or  hacking 
manifolds  to  speed  up  exhaust  cycles  or 
as  prime  pump  on  aluminizing  equip¬ 
ment  or  wherever  high  speeds  are  re¬ 
quired. 


(B)  Alphatran*  Leak  Detectar  and  Canirol 
Unit  far  Gas  Filling.  The  latest  high  speed 
rotary  exhaust  equipment  demands  split 
second  vacuum  atntrol.  The  Alphatron 
('ontroller  responds  to  pressure  changes 
in  about  two  tenths  of  a  second.  It  is  used 
to  close  off  leaky  tubes  on  a  station  with 
only  a  two  second  cycle.  Instantaneous, 
accurate  pressure  response  makes  it  a 
natural  for  gas  tilling  where  accuracy  of 
till  pressure  is  important  or  where  valu¬ 
able  gases  are  used. 

(O  Gas  Fraa  High  Purity  Metals.  Copper, 
nickel,  cobalt,  and  iron.  Special  melts 
on  request.  Ingot  weights  up  to  600 
pounds. 

(D)  Alphatren*  Vacuum  Gauge.  Instan¬ 
taneous  response  with  accurate  gauging 
from  1  micron  to  10  mm.  A  rugged  metal 
ionization  type  gauge  for  industrial 
usage,  f^an  be  adapted  for  recording  and 
I  ontrolling. 


(I)B-1  Beester  Pump.  Specially  designed 
for  rotary  exhaust  units  in  miniature  and 
subminiature  tube  production. 

(F)  Type  710  Tharmaceupla*lanlsatlan 
Gauge  Central.  One  control  with  two 
thermocouple  gauges  (1  —  1000  mi¬ 
crons)  anci  one  ionization  gauge  (10  > 
mm.  to  10  ^  mm.  Hg  range).  Automatic 
input  regulation  and  protective  circuit. 

(G)  Type  701  Thermeceuple  Gauge  Cen¬ 
tral.  A  light,  portable  instrument  for 
vacuum  testing  in  range  1  —  1000  mi¬ 
crons  —  compact  and  rugged. 

(H)  H-4-P  Purifying  DHfuslen  Pump.  Sim¬ 
ilar  to  H-2-P  but  with  speeds  of  over  300 
liters  sec  from  10“*  to  10  '  mm.  Hg 
range. 
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with  a  COMPLETE  LINE  of 
HIGH  VACUUM  EQUIPMENT 
for  the  ELECTRONIC  INDUSTRY 


You  may  be  using  one  or  two  of  our  products 
without  realizing  that  at  this  one  source  you 
have  available  such  a  full  line  of  high  vacuum 
equipment. 

You  will  find  a  unique  quality  in  most  of  these 
products.  They  were  created  to  ‘'ideal"  speci¬ 
fications  drawn  up  hy  manujacturers  who,  in 
many  cases,  never  dreamed  we  could  fulfill  their 
exacting  requirements.  The  products  are  meet¬ 
ing  these  requirements  day  after  day  on  pro¬ 
duction  lines. 

Let  us  supply  all  your  high  vacuum  equip¬ 
ment  needs.  You  will  gain  the  benefits  of  a 
single  source  of  supply  plus  the  high  standards 
of  performance  designed  into  National  Re¬ 
search  products.  Write  us  for  further  details. 
National  Research  Corporation,  Memorial 
Drive,  Cambridge,  Mass. 


National  Research 
Corporation 

Sevtnty  Memorial  Drnt,  GimbriJge,  Massachusetts 


(L)  Narcoll  Dlffuiion  Pump  Fluids.  Three 
different  oils  fulfilling  industrial  and 
scientific  workers'  requirements. 

•  Tube  Denies.  Special  NRC  mani¬ 
folds,  dollies,  and  vacuum  systems  de¬ 
signed  and  built  for  electronic  industry 
to  increase  production  and  lower  c»>sts. 
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IS 


Wire  termination  in  military  equipment 
can  be  just  as  important  os  each  mis¬ 
sion,  each  flight  or  each  engage¬ 
ment.  Successful  operation  depends  on 
the  proper  function  of  every  part.  Thot's 
why  AMP  solderless  terminols  and  pre¬ 
cision  installation  tools  are  specified 
and  approved  for  all  critical  installa¬ 
tions.  Write  for  new  TECHNICAL  DATA 
Catalog  and  approval  lists. 


AMP  PRE-INSULATED  DIAMOND  GRIP' 


Solderlets  Terminal 


US  Po»«ni  No»  2.4l0,32r 


AMP  SOUSTRAr^D* 


Sold*rle«f  Ttrminoi 


U  S  Potent  No  2.535.013.  other  U  S  Potenn  Pertdmg 
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TUNG-SOL 


EW 


PICTURE  QUALITY 
MANUFACTURING  ECONOMY 
SERVICE  CONVENIENCE 


New  quality  of  TV  picture  reception,  plus  economies  in 
both  set  manufacture  and  service  ore  provided  by  the 
TUNG-SOL  Low  Focus  Voltage  Electrostatic  Cathode 
Ray  Tube. 

Picture  detail  is  improved  by  the  overall  accuracy  and 
complete  stability  of  the  focus,  even  under  a  wide  range 
of  line  voltage. 

Critical  materials  are  conserved  by  the  elimination  of 
focusing  coils  and  magnets  —  o  feature  which  contributes 


materially  to  simplification  of  service  work. 

The  new  TUNG-SOL  Tube  may  be  used  without  altera¬ 
tion  in  existing  chassis  design  and  without  additional  re¬ 
ceiving  tubes.  Ample  focusing  voltage  is  provided  by  the 
normal  power  supply  in  the  receiver. 

Engineering  and  manufacturing  procedures  conform  to 
those  high  standards  of  quality  and  service  for  which  the 
TUNG-SOL  organization  is  noted. 


These  Quality  Features  of  All  Tung-Sol  Picture  Tubes 
mean  Better  TV  Receiver  Operation 


f 


f 


\ 
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The  TUNG-SOL  engineering  which  has  produced  the  Low 
Focus  Voltage  Electrostatic  Cathode  Ray  Tube  is  con¬ 
stantly  at  work  on  a  multitude  of  special  electron  tube 
developments  for  industry.  Many  exceptionally  efficient 
general  and  special  purpose  tubes  have  resulted.  Infor¬ 
mation  about  these  and  other  types  is  available  on  request 
to  TUNG-SOL  Commercial  Engineering  Department. 


TUNG-SOL  ELECTRIC  INC.,  NEWARK  4,  NEW  JERSEY 

SALES  OFFICES:  ATLANTA  •  CHICAGO  •  DALLAS  •  DENVER  •  DETROIT  •  LOS  ANGELES  NEWARK 

TELEVISION  TUBES  •  RADIO  TUBES^-  DIAL  LAMPS  •  ALSO  ALL-GLASS  SEALED  BEAM  LAMPS  AND  SIGNAL  FLASHERS 


Disc  Cathode  Speeds  Assembly- 
Improves  Performance 


•  Eleclronics  manufacturers  finii  it 
pays  to  be  a  customer  of  Su|)erior. 
They  receive  gooii  service,  quality 
products  and  the  benefits  of 
Superior’s  metho<ls  and  metals 
research  that  constantly  inipri>ves 
upon  already  gorxl  products. 

An  example  is  the  new.  improved 
Disc  Cathcsle.  Investigation  proved 
that  a  slight  flaring  of  the  ojten  end 
minimized  the  danger  of  heater 
cathode  "shorts”  cause<l  by  scrap¬ 
ing  of  the  heater  wire  coating  dur¬ 
ing  insertii>n.  while  speeding  the 
operation. 

This  feature  adiled  to  an  already 
excellent  cathode,  resulted  in  a 


part  that  does  a  better  job  at  a 
lower  cost. 

The  Disc  CatluMle  is  only  one  of 
the  hundreils  of  pro<lucts  which 
Su[)erior  supplies  .  .  .  hut  the  same 
program  of  produi't  impro\emenl 
is  applied  tt>  all  of  them.  That's  w  by 
most  manufacturers  in  the  elec¬ 
tronics  field  are  alreaily  friends  and 
customers.  If  you  are  one  of  the 
exceptions,  it  will  pay  you  to  find 
out  more  about  Superior  and 
Superior  prtnlucts.  Forinformation, 
consultation  about  production 
problems,  design  help  or  research 
assistance,  write  today  to  Superior 
Tube  Company,  2500  Cermantow  n 
Ave.,  Norristown,  Pennsylvania. 


Which  ff  Th»  Better  For  Your  Application . . . 


SEAMLESS...?  The  fine-t  tuls-s 
that  ran  be  made.  Standard  proilur- 
tion  is  .010”  to  .121”  0.1).  inclusive, 
with  wall  thicknesses  of  .(X)15”  to 
.005”.  Cathmies  with  larger  diameters 
and  heavier  walls  will  be  produeed  to 
customer  speeifieation. 


Or  LOCKSEAM*  . . .  ?  Pr.Mhice.1  di¬ 
rectly  from  thin  nickel  alloy  strip  sto<'k, 
.010”to  .100”  O.D.  in  standard  length 
range  of  11.5  mm  to  12  mm.  Round, 
rectangular  or  oval,  cut  to  specified 
lengths,  headed  or  plain. 


Expanded  Facilities  •  ■  ■  more  space,  et^uip- 

ment  and  trained  co-workers  help  to  meet 
growing  d«‘niand. 


Inspection  and  Gafins  ■  ■  •  ('quipment  for 

checking  "F”  dimensions  of  Disc  Cathodes. 


52,600  Seamless  Nickel  Cathodes,  compared 

under  a  lens  with  an  ordinary  pin. 


*MM.  under  U.S.  eott  — Superior  Tube  Coflipan)>  •  flectrorWc  Product!  tor  eiiport  through  Ortver  Norrii  Company,  Harriion,  New  jeney  •  Horriion  6-4800 
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SPARE  PARTS  ROXES 


No.  1025—14 
30  '  K  15"  «  12" 
IPortitiont  not  includodft. 


Mod*  to  Anoy-Novy  tpocificotieni  —  Jaii-t-233,  otnondinoof 
Ator.  10, 1950,  Arny  No.  65-15.  Novy  No.  42t9C.  Army  grooo 
Navy  groy.  Immodioto  Dolivory. 

Hwofcor  I  Ung4ti|  DTidth  I  Hoighll  Nombor  I  Ungtli  I  Width  I 


iTTringMi 

ILiaUBEZMI 

DITniKBI 

EUZEIKm 

dlSlKBi 


off/te!L^e/ 

’‘'^P/tieoy 


COLE  STEEL  EQUIPMENT  CO. 

285  MADISON  AVE.,  NEW  YORK  17,  N.Y. 

fAClOPf  rO»^K  PA 


U 
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NOW  in  Product 


Callint  51V  Oli4«  Slop*  Racaivar 


interchangeable  with  modified  ten  channel 
R-89B’s,  greatly  simplifying  installation  in  pres¬ 
ent  aircraft. 

The  51 V  receiver  control  circuits  are  integrat¬ 
ed  with  the  standardized  R  theta  channeling 
system,  with  channel  selection  provided  by  a 
Collins  type  3l4U  remote  control  unit. 

Choice  may  be  had  of  a  dynamotor  for  12  or 
24  volt  d-c  operation  or  an  a-c  power  unit  for 
operation  from  115  volt  400  cycle  supply. 

If  you  are  not  thoroughly  acquainted  with 
this  new  glide  slope  receiver  from  previous  con¬ 
tact  or  correspondence,  write  us  for  the  51 V  il¬ 
lustrated  descriptive  bulletin. 


The  design  of  the  Collins  51V-1  receiver, 
now  on  the  assembly  line,  is  based  on  "Glide 
Slope  Receiver  Characteristics”  issued  by  Aero¬ 
nautical  Radio,  Inc. 

This  receiver,  together  with  the  Collins  51R 
navigation  equipment,  will  fulfill  ILS  receiving 
requirements  for  commercial  and  private  as  well 
as  military  aircraft. 

The  51 V  is  designed  for  reception  of  90/150 
cps  tone  modulated  glide  slope  signals  on  all 
ten  present  and  ten  planned  channels  in  the 
UHF  range  of  329-335  megacycles.  It  utilizes 
crystals  identical  with  those  employed  in  R-89B 
receivers  and  is  electrically  and  mechanically 


COLLINS  RADIO  COMPANY,  C«dar  Rapids,  Iowa 


1*37  Irviiif  UWI. 


ELECTRONICS  — December,  I9S1 


2.  GERMANIUM  PELLETS  arc  mounted  to  [liti  assemblies 
prior  to  a>seinbly  in  ca>es.  Prcei>ion  centering  as  well  as 
•jK'ed  are  cs-smtial  to  prcHinie  these  i|uality  units  at  low  cost. 


NEW  METHODS  OF  MASS  PRODUCTION  in  G.  E.’s 
gerniuiiiuni  pr(«lue|s  plant*  at  Glydi-.  New  ^ork  are 
booming  iliode  output  to  the  highest  [teak  in  the  inilustry’s 
history.  An  o(Ts[iring  of  the  mother  [tlatil  at  Kleelrotiies 
Park,  this  factory  is  e<|uip|)e(J  to  pniduec  12  million 
(lioilfs  a  year.  Television  receivers,  computers,  communi¬ 
cation  systems  and  military  re([uirements  present  an  ever- 
inereasing  demand  for  these  minute  but  vital  compotietils. 
WITH  EXPANDED  LABORATORY  FACILITIES  for  the 
de\elo|)ment  of  new  germanium  and  other  semi-comluclor 
items,  G.  E.  is  prepared  to  suggest  electronic  solutions  to 
your  design  and  manufacturing  [troblems — solutions  that 
may  well  save  you  money  and  improve  your  product. 


\\  ould  you  like  more  information  on  this?  .Ask  us  to 


3.  FORMING,  SHEARING,  AND  WELDING  WHISKERS 

on  iliiwle  [)in  assembly  calls  for  careful  manipulation  under 
inicrosco|»e  for  accurately  formed  .(K)3  inch  diam.  whisker. 


4.  ORDERLY  BANK  OF  WHISKER  MACHINES  is  typical 
of  mo<lern  prisluction  facilities  in  the  new  (i-K,  plant.  <,)uan- 
tities  up  to  12  million  unit.s  a  year  can  Ite  produced  here. 


) 


10.  FINISHED  G-E  DIODES  of  various  tv(*‘s  are  small, 
rufipeil,  eHieient,  and  low  in  cost,  l  lie-c  coni(K)iienls  can  rc|ilace 
some  categories  of  vacuum  tuU's. 


GENERAL^ELECTRIC 


5.  CONTOUR  PROJECTION  of  diode  parts  for  microscopic 
ins|iectiun.  Pellet  and  whisker  (on  screen)  must  follow  rigid 
sjiecihcations.  This  is  typical  of  quality  control  processes. 


6.  FINAL  ASSEMBLY  of  whisker  and  pellet  pins  in 
pla-lic  cases  reifuires  special  machines  designed  by  G-E 
engineers  for  s|)eed  and  accuracy. 


7.  ASSEMBLY  MACHINES  turn  out  dimles  of  12  dif¬ 
ferent  varieties.  This  priH-ess  represents  unusual  advance¬ 
ment  over  former  "hand-made”  methoils. 


8.  AUTOMATIC  TEST  SEPARATION  of  diinles  by  types 
eliminates  costly  hand  sorting  of  thousands  of  units  per  hour. 
Every  G-E  diode  is  tested  many  times. 


9.  HIGH-FREQUENCY  TESTING  of  diodes  for  television 
applications  has  proved  successful  in  supplying  over  2  million 
G-E  units  to  television  manufacturers  for  high  elficiencv  neeils. 


Better  pertormance 


Transmitter  performance  goes  up  — costs  go  down  .  .  .  the  inevitable  result  of 
specifying  Elmac  tetrodes  to  fill  key  sockets.  Costs  will  stay  down  because  the  serv> 
Ice  life  of  these  time-proved  tubes  is  long,  replacement  costs  are  low,  and  the  cir¬ 
cuit  simplicity  they  allow  keeps  power  bills  down. 


Eimac  tetrodes  are  made  for  a  wide  range  of  power  from  65  watts  plate  dissi¬ 
pation  to  20,000  watts  dissipation.  They  are  unexcelled  for  amplifier,  oscillator,  and 
modulator  service.  All  are  backed  by  the  experience  and  know-how  of  America's 
foremost  transmitting  tube  manufacturer. 


Take  the  advice  of  countless  users  and  equipment  manufacturers  who  consistent¬ 
ly  not  only  recommend  but  rely  on  .  .  .  Eimac  tetrodes  for  unvarying  performance, 
exceptional  service  life,  and  compatibility  to  modern  circuit  techniques. 


Write  For  The  Free  Eimac  Quick  Reference  Tube  Catalog 
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EITEL-McCULLOUGH,  INC. 
Son  Bruno,  Colitornio 

Export  A9ents:  Frazar  &  Hamen,  301  Clay  St.,  $a 

FrancUco,  California 

terminals 


PROTECT  PRODUCT 
PERTORH&NCE  j 


HERMETICALLY  SEALED 
ELECTRICAL  COMPONENTS 


Plwg-in  typ«  of  lorminalt  oro  bocoming  incroosingly  popular  bocouto  of 
tho  oosy,  fool-proof  noturo  of  thoir  uto.  Tho  tonguod  contoring  koy  fht  a 
corrotpondingly  groovod  tockot.  FUSITE  ofTort  a  largo  voriofy  of  this  stylo 
torminol  ranging  from  2  to  20  oloctrodos  ond  in  sovorol  flongo  sizos  and 
trootmonts.  AN  torminois  oro  rogular  FUSITE  glass-to-stool  construction. 
Sockots  oro  ovailablo  for  all  FUSITE  Plug-in  torminals. 


Available  Flange  Treatments 


7-900  HTO  Series 
2000  V  (RMS) 

Available  2  to  8  hollow 
tube  electrodes. 


7-900  HTO  Series  with 
special  90°  solder  flange. 
Caps  1"  O.D.  can.  Also 
available  as  Type  2B  to 
cap  1.540"O.D.  can.  and 
Type  2C  to  cop  1 
O.D.  can. 


7-900  HTO  Series 
with  special  offset 
flat  solder  flange. 


7-900  HTO  Series 
with  standard  60° 
solder  flange. 


7-2300  HTO  Scries 
2000  V  (RMS) 

Available  11  to  20 
hollow  tube  electrodes. 


OF  COMPILE  LINE 

AND  ENOMEERING  DETAILS  -  DEPT.  B 
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^  High  Value  of  Positive  Magnetostriction 

^  Design  Possibilities  for  Savings 
in  Weight,  Space  and  Materials 


f 


Permendur  is  available  in  Forgings,  Castings,  Hot-Rolled  Bars  and  Plates 
to  meet  your  design  needs  for  form  or  shape.  UJAZJCk 


*Manufoctured  under  license  grrangemenfs  with  Western  Electric  Co. 


W*0  992» 


The  Arhold  Fncineering  Company 

SUBSIDIARY  OF  AUEGMENY  iUDlUM  STEEL  CORPORATION 

General  Office  *  Plant  i  Marengo,  iMnois 
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I  Turntable  Tape  Reproducers  sold  in  the  past  six  months! 

I  Since  its  introduction  last  spring,  sales  of  the  new  presto  TL-10  have  surpassed  even  our  expectations. 

I  The  reason  .  .  .  it’s  an  inexpensive  instrument  that  fills  a  definite  need  in  the  nation’s  stations  and 

I  recording  studios.  Look  at  the  advantages  listed  below— then  join  the  ranks  of  the  hundreds  of  t 

I  j  satisfied  TL-IO  users  by  calling  your  presto  dealer  today. 

I I  •  Reproduces  tape  quickly  and  efficiently— 

'  without  tying  up  a  regular  tan  recorder. 

•  Easy  to  attach  and  remove  from  any  stand 
ard  16"  turntable. 

I 

*  •  No  motor— turntable  acts  as  motor. 

I  •  Can  be  plugged  into  any  standard  speech 

j  ^  input  equipment 

The  TL-10  is  an  exclusive  presto  product— made  by  the  world’s  largest  manufacturer  of 
recording  equipment  and  discs. 


I  PRESTO 

I  WORLD’S  LARCEST  MANUFACTURER  OF  PRECISION  RECORDING  EQUIPMENT  AND  DISCS 

I 


•  Speeds  of  714"  and  15"  per  second,  response 
up  to  15,000  cps. 

•  Easy  to  operate  and  maintain. 

•  Costs  only  $140.00  complete,  but  has  repro¬ 
duction  quality  and  fidelity  of  a  high  priced 
machine. 


Warch^ 


'Master 


Freqaenc^  Standards 


GUARANTEED 
ACCURACY 
1  part  in  100,000 
(.001%) 


Time  bases,  rate  indicators,  clock  systems,  chronographs, 
geo-physical  prospecting,  control  deuces  and  for  mnning 
small  synchronous  motors. 


features 


1.  Bimetallic,  temperature-compensated  fork,  no  heating  or 
heat-up  time  is  required. 

2.  Fork  is  hermetically  sealed,  no  barometric  effects  on 
frequency. 

3.  Precision  type,  non-ageing,  low  coeflScient  resistors  used 
where  advantageous. 

4.  Non-linear  negative  feedback  for  constant  amplitude 
control. 

5.  No  multi-vibrators  used. 

6.  Synchronous  clock  simplifies  checking  with  time  signal. 


•Specifications 


American  Time  Products,  Inc., 

580  Fifth  Ave.,  New  York  19,  N.  Y. 
Gentlemen; 

Please  send  descriptive  folder,  No.  212 


Accuracy — 1  part  in  100,000  (.001%). 

Temperature  coefficient — 1  part  in  1,000,000  per  degree 
centigrade  (or  better). 

Outputs — 

1.  60  cycles,  sine  wave,  0-110  volts  at  0  to  10  watts 
(adjustable). 

2.  120  cycle  pulses,  30  volts  negative. 

3.  240  cycle  pulses,  30  volts  positive  and  negative.  Pulse 
duration,  100  micro-seconds. 

product  of 


Name 


AMVItir&N  TIMF 

PRODUCTS 

Address.. . . — . . . 

1  \r  ri 

CJtv  .  State 

580  Fifth  ATenne  1  IN  \)  * 

New  York  19,  N.  Y. 

'  uperatmg  unaer  pmenu  oj  tnc  western  Citectne  L,ompaHy 
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ENGINEERS 

SPECIFY 


FOR  ALL  MILITARY 
APPLICATIONS 


FACSIMILE 


TELETYPE 


GUIDED  MISSILES 


TELEMETERING 


AIRCRAFT  LANDING 
SYSTEMS 


CARRIER  TELEGRAPH 


i  sssO  iiafv*  *  V-  ssiss 

iMiisSiSis 

flu^utelL  &.  Gamficauf.  | 

YONKERS  2.  NEW  YORK 


TELEPHONE 


HHiimi 


CONTROL  EQUIPMENT 


SONAR 


THE  VARIED  AND  OFTEN  UNUSUAL  APPUCATTONS  THAT 
HAVE  BEEN  FOUND  FOR  TOROIDS  AND  FILTERS  IN  MIU- 
TARY  ELECTRONICS  HAVE  KEPT  OUR  ENaNEERING  STAFF 
CONSTANTLY  ON  ITS  TOES.  EVERY  DAY  WE  ARE  CON¬ 
FRONTED  WITH  THE  TECHNICAL  PROBLEMS  OF  OUR  CUS- 
TOMERS  WHO  ARE  TRYING  TO  MEET  THE  DEMAND  FOR 
SMALLER,  UGHTER  AND  MORE  SERVICEABLE  EQUIP¬ 
MENT.  FORTUNATELY  OUR  INGENUITY  AND  EXPERIENCE 
HAS  SERVED  US  IN  GOOD  STEAD  IN  THE  DEVELOPMENT 
OF  FILTERS  TO  MEET  THESE  DEMANDS.  CONSEQUENTLY 
t  IT  IS  WITH  MORE  THAN  A  LITTLE  PRIDE  THAT  WE  SEE 
OUR  PRODUCTS  SPECIFIED  BY  MORE  AND  MORE  ENGINEERS 
WHO  CANNOT  BUT  REALIZE  THAT  IN  THE  DESIGN  OF 
QUALITY  EQUIPMENT  THE  “BILL  OF  MATERIALS”  SHOULD 
INCLUDE  BURNELL  PRODUCTS. 
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3  Hew  Resistors 


•  I 

*n  •iPieri'iuitt  ty((ai^  H'aUaf:fe 


FOR  MILITARY  APPLICATIONS 


EXCEPTIONALLY  GOOD  DELIVERY  CYCLE 
on  military  ordors  duo  to  onormoui  mass 
production  facilities  , .  .  Please  give  complete 
details  on  your  requirements  when  writing 
or  phoning  for  further  information. 


REPRESENTATIVES 

Hoiry  E  Sondwi 

40'  NoiIS  Blood  Stroel 
Philod*JD^'0  8,  Pertnsylvon 
Phone  Wolttuf  2  5369 
W  S  Harmon  Company 
1638  So  la  Cienego  Blvd 
les  Angeles  35,  California 
Phone  Brodshave  2-3321 
IN  CANADA 
C  C  Men-dith  &  Co 
St'eetvviMe,  Onfotio 


SOUTH  AMERICA 
Jose  Luis  Pontet 
BuenosiAires.  Argenlin 
Montevideo.  Uruquo/' 
Rio  de  Joneiro,  Brozil 
Soo  Poulo,  Brozit 
OTHER  EXPORT 

Sylvon  Cinsbuty 

8  West  40th  Street 
New  York  18.  N.  Y 


CHICAGO  TELEPHONE  SUPPLY 


JAN  Type  RA  2SA  or  30A 
3  or  4  Watt  (aS  Typ«  23). 

r  .  * _ _ 


1 


MOUN I  INOt  Enrf  iMwnliiig  far  back 

•f  paml  ar  undar-dMuir  wiriaf.  Inlar* 
changaobla  with  standard  ''Strawfar'' 
typa  maunting. 


DIMiNflONSt  ^ 

iVt"  NIOH,  2V12"  lONO, 
Vhi"  WIDE 

These  are  the  dimensions 
for  the  6  pole  relay. 


CONTACTtt  Standard  2  anigarat, 
tpadal  up  ta  S  amparas.  2  amparas  up 
fa  6  E.D.T.  5  ampara  contacts  (low  valt> 
age)  up  to  4  P.D.T.  Spacial  20  ampara 
pourar  contacts  S.P3.T.,  narmally  open, 
paralleled. 


Will  meet  Army  and  Navy 
aircraft  specifications 
as  a  component  unit. 


Can  be  furnished 
hermetically 
sealed  with 
solder  terminals. 

nU04N  MOUNTINO* 
SPECIAL.  . 


big  and  wiring. 

COK  ^OWIAt  Pram  100  milliwoltt 
la  4.S  watts  D.C. 

CONTACTSi  Sama  os  "IK". 
MMMSIOHSi  1'^"  HIGH,  iVii" 
LONG,  >'/]2"  WIDE. 

These  are  the  dimensions 
for  the  4  pole  relay. 

Will  meet  Army  and  Navy 
aircraft  specifications 
as  a  component  unit. 

^  CAN  ALSO  SE  PUINISHEO 
HEEMETICAUY  SEALED 
WITH  SOIOEE  TEEMINAIS. 
PlUG-IN-SPfCIAL. 


I 


ALLIED  CONTROL  COo  INCo  7  east  end  ave.,  new  york  21,  n.  y. 


f 
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SMALL  PARTS 


W. 


//erm^/ca//y  Sea/et/ 
MULTIPLE  HEADERS  and  SEALED  LEADS 


LITERATURE 


Hermetically  sealed  multiple  headers  and  leads  are  vital  parts 
of  countless  electronic  and  electrical  assemblies.  E-l  offers  these 
important  components  in  over  100  different  standard  types  with 
a  variety  of  optional  features.  Thus,  E-l  offers  a  quick,  economical 
solution  to  most  terminal  problems.  For  specialized  applications, 

E-l  engineers  can  design  and  produce  multiple  headers  and 
sealed  leads  to  meet  your  requirements  at  a  practical  cost.  If 
your  problem  involves  the  hermetic  sealing  of  terminals  and 
leads,  consult  us  today! 

ILECTRICAL  INDUSYRIlt  •  INC. 

44  SUMMER  AVENUE.  NEWARK  4,  NEW  JERSEY 

OF  SPECIAlIZeO  FlECTRONfC  PRODUCTS  AND  EOUIPMfNT 
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RCA’s  new  1-kw  and  10-kw  UHF  transmit¬ 
ters  (and  RCA’s  high-gain  UHF  antennas) 
will  give  you  power  combinations  up  to  200 
kw  . . .  on  any  TV  channel ! 

If  you  are  planning  high  power  UHF, 
RCA’s  new  10-kw  transmitter  is  the  answer. 
If  you  are  planning  to  start  with  low  power 
UHF,  then  RCA’s  new  1-kw  transmitter  will 
meet  your  needs  (increase  power  later  simply 
by  adding  matching  amplifier  units). 


1-kw  UHF  Transmitter  Type  TTU-1B 
This  traneraiaet,  and  a  high-gain  RCA  UHF  an- 
tcaaa,  can  produce  up  to  20  kw,  ERP  on  chan- 
neb  14  to  83!  IVpe  TTU-IB  b  all  air-cooled. 

Be  sure  your  station  planning  is  correct  from 
the  start . . .  before  you  invest  a  single  dollar. 
Your  RCA  Broadcast  Sales  Specialist  will 
show  you  exactly  what  equipment  you’ll 
need  to  get  on  the  air  at  lowest  cost. 


AvsdleMe  enljr  freer  year  RCA 
Ireedcest  Seles  SpedeUst 

A  64-page  book  on  RCA’s  new  line  of 
TV  broadcast  equipment  for  all  chan¬ 
nels,  2  to  83!  An  indbpentable  refer¬ 
ence  for  station  planning. 


66A  Nerlti  Lok*  Shore  Orivo 
Telephone :  Delorrore  74900 

WesMentee  0.  a.  C 

162S  K  Street.  N.  W. 

Telephone  I  DbIrM  IMO 

Hellyweod  IS,  CeW. 

1S60  N.  Vine  Street 
Telephonei  Hoihrweed  f-3IS4  1 


OoNee  I,  Texes 

1707-11  McKinney  Ave. 
Titcphenei  R-1371,  1373,  1373 
Oereleea  IS,  Ohio 
71t  Keith  lundlne 
Telephone:  Cherry  14430 
Atfaete  S,  Aok 
333-333  Fereylh  SUe- 
fersyth  ana  tuckie  Sl>. 
Telephonei  Walnut  3744 


Keeeet  City  S,  Ole. 

331  W.  llth  Street 
Telephone  i  Vhtar  4410 

Now  Terli  30,  N.  T. 

34  W.  47lh  Street 
Telephone!  Circle  4-4030 

See  Treedeea  3,  CeHf. 

1335  Morket  Street 
Telephonei  Hentlock  I-S3M) 


Now  HIgli-Gain  Antenna  for  UHF 

The  moM  ecoooiaicai  stray  known  to  produce  high  effective  radiated 
power  for  UHF— and  more  kilosratis  per  dollar.  Excellent  "cloce-in’* 
coverage  in  all  directions.  Power  gain,  24  to  28,  des>endiog  on  channel. 


RADIO  CORPORATION  of  AMERICA 


ENGINEERING  PRODUCTS  DEPARTMENT 


CAMDEN. N.J. 


Newly  Designed  ''Diamond  H”  Miniature 


AIRCRAFT  TYPE  RELAY 
with  50  "G”  Operational  Shock  Resistance 


PERFORMANCE  NEVER 
BEFORE  ATTAINED... 

'At  In  Operating  Shock  Resistance 
'At  In  Mechanical  Shock  Resistance 
if  In  Temperature  Range 
if  In  Transit  Time 

'At  And  Other  Important  Characteristics 

An  hermetically  sealed,  4-pole  double  throw  miniature 
relay,  this  newly  designed  unit  meets  the  exacting  re¬ 
quirements  of  such  air,  marine  and  ground  devices  as: 
GUIDED  MISSILES,  ROCKETS,  SUPER-SONIC 
AND  HIGH  ALTITUDE  AIRCRAFT,  RADAR, 
GEOPHYSICAL,  AND  COMPUTER  APPARATUS. 

Designed  to  meet  U.S.A.F.  Specification  MIL  —  R  — 
5757,  it  has  applications  wherever  it  is  important  to 
provide  unfailing  performance,  miniaturization  and 
light  weight  under  conditions  of  high  or  low  tempera- 
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ture,  vibration  and  shock.  Variations  in  basic  specifi¬ 
cations  are  available  to  meet  a  wide  range  of  specific 
requirements. 


WRITE  TODAY  FOR  CERTIFIED  TEST  DATA 
ON  THIS  NEW  RELAY. 

•  The  Hart  Mfg.  Co.  ■ 

I  202  Bartholomew  Ave.  i 

I  Hartford,  Conn.  * 

■  Send  me  further  information  about  your  new  relay.  J 

•  Name _ J 

S  Ti»/e _  _  _  ; 

I  Comfian} _  i 

•  StrM _ J 


■  Cisy _ _ Swe _  I 

I  i 

I  I 

I.......................................J 

35 


tie  l>y  an  exrluat%e  Bentlej',  Harris  proress  <U.  8.  Pat.  No.  2393530).  “FIberglas”  Is  Reg.  TU  of  Owent-Corolng  Plberglas  Corp. 


'BH  Nun  Krasins  Fllteraiaa  Sleerings 


”A  rush  job . stopped!” 


Two  o’clock  in  the  afternoon  .  .  .  pro¬ 
duction  clicking  along  like  a  through 
express.  Only  forty  more  television  cabi¬ 
nets  to  be  sprayed  by  4:50.  The  new 
exhaust  fan  in  Booth  3  was  whirring 
along  at  a  great  rate,  keeping  the  air 
fresh  and  fume  free.  Then  ...  it 
stopped !  That  did  it  —  no  exhaust  — 
no  work  —  because  of  health  and  fire 
regulations.  Took  quite  awhile  to  find 
the  trouble.  Turned  out  that  the  elec¬ 
trical  insulation  on  the  brush  shunt  lead 
of  the  fan  motor  had  stiffened  —  it 
couldn't  take  the  heat.  Just  another  case 
where  a  few  cents  "saving”  in  manufac¬ 
turing  costs  made  a  big  difference  in 
performance. 

£!rlearical  insulation  is  minor  in  cost 
and  major  in  produrt  performance.  This 
is  why  BH  Special  Treated  Fiberglas 
Sleeving  has  found  wide  acceptance  in 
the  elearical  industry.  Its  ability  to 
withstand  heat,  up  to  1200°  F,  and  cold 
as  well,  below  -67°  F,  makes  it  depend¬ 


able  electrical  insulation  for  long 
service. 

Add  the  features  of  permanent  flexibility 
— special  patented  treatment  to  prevent 
fraying,  without  the  use  of  a  saturant — 
easy  spreadability  to  cover  knobs, 
terminals  and  irregubirities — tubular 
shape  for  easy  handling  and  rapid 
installation — and  you  have  elearical 
insulation  adaptable  to  a  wide  range  of 
home,  industrial  and  laboratory 
equipment. 

BH  Special  Treated  is  one  of  a  family 
of  BH  insulations,  each  designed  to 
meet  particular  conditions  in  service. 
Give  us  a  few  facts  about  your  require¬ 
ments — produa,  temperatures,  voltages. 
We  will  furnish  production  samples 
for  testing.  Address  Dept.  E-12 
Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 
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Precise  Accuracy  -{■  Maximum  Versatility  >  Space-saving  Compactness 


tnJs  of  mechonitot  onJ  tUclricol  rotation, 
su’ilchts  which  control  ctrcnits  tntirily  itpn- 
rnt*  from  ih*  HeLIPOT  coil  or  its  slider 
contect. 

o  This  l(X-turn  Helipot  has  many  de¬ 
sign  feanires  similar  to  those  described  for 
unit  No.  1.  plus  the  following  additioiul 
features ...  a  servo-type  front  end  mounting 
. . .  splined  and  threaded  shaft  exteiuion  . . . 
and  a  center  tap  on  the  coil.  All  components 
are  machined  to  the  highest  accuracy,  with 
concentricities  and  alignments  held  in  some 
places  to  a  few  len-thontendths  of  an  itKh 
to  conform  to  the  precision  of  the  mechanical 
systems  in  which  this  Helipot  is  used. 
Unenrity  eccnreciet  frequently  run  ss  high 
as  ±  0.010% f 

o  This  single-tum  Model  G  Potentiometer 
hat  been  modified  to  incorporate  a  hall  bear¬ 
ing  shaft  and  a  tervo-type  front  end  mount¬ 
ing.  Special  attention  is  given  to  contact  de¬ 
signs  and  pressures  to  msttre  that  starting 
torque  does  not  estceed  0.2  inch-ounces  under 
all  conditions  of  temperature. 


Tha  petanrieimlars  ilhnlrotad  abava  ara  typical  axaaiplat  of  ilia  taaph  praMaaia 
HEUPOT  anginaara  ara  salving  avary  day  far  madam  alaclraoic  applitatiant.  H  you  havo  a  praMam 
calling  far  utmost  precisian  in  ilia  dosign,  cansiruclian  and  apsralion  of  palantiamalar  uniH— 
cauplad  wMi  minimum  space  reguiremenis  and  moiiimum  adaptability  to  bistallutian  and  aperat- 
ing  Kmitotiens— bring  yaur  problanis  to  HEIIPOT.  Kara  you  wW  bad  odvoncad  "bnawdiaw,** 
cauplad  wMi  manufacturing  facilities  unequaled  in  rim  industry! 

The  HEIIPOTS  above— now  in  production  far  various  military  and  industrial 
appikatiaas— indude  Iha  fellowiiig  uniqua  features . . . 


ring-type)  mounting  surface  in  place  of  the 
Customary  threaded  bushing.  This  Helipot 
also  contains  additional  taps  and  terminals 
at  the  Vi-  and  9^-tutn  positions. 

o  This  standard  Model  B,  IS-tum  HELI¬ 
POT  has  a  total  of  40  special  lap  connections 
which  are  located  in  accordance  with  a 
schedule  of  posithnt  required  by  the  user  to 
permit  external  resistance  padding  which 
changes  the  normally-linear  resistance  vs. 
rotation  curve  to  one  having  predetermined 
non-linear  characteristics.  All  taps  are  perma¬ 
nently  spot-welded  and  short  out  only  one  or 
two  turns  on  the  resistance  element— a  unique 
Helipot  feature! 

o  This  six-gang  assembly  of  standard 
Model  F  single-turn  potentiometers  has  the 
customary  threaded  bushing  mountings,  and 
has  shaft  extensions  at  each  end.  The  two 
center  potentiometers  each  have  19  equi- 
spaced,  spot-welded  tap  conneaions  brought 
out  to  terminals.  Each  tap  shorts  only  two 
tumt  of  .009”  diameter  wire  on  the  resist- 
tgee  element. 

O  This  Model  B,  15-turn  Helipot  has 
been  modified  to  incorporate,  at  the  extreme 


u  This  10-turn  Helipot  combines  highest 
electrical  accuracies  with  extremes  in  mechan¬ 
ical  precision.  It  feamres  zero  elearical  and 
mechanical  blacklash...a  precision-supported 
shaft  running  on  ball  bnrings  at  each  end 
of  the  housing  for  low  torque  and  long  life 
. . .  materials  selected  for  greatest  possible 
stability  under  aging  and  temperature  ex¬ 
tremes  . . .  special  mounting  and  coupling  for 
"plug-in"  convenience . . .  mechanical  and 
electrical  rotation  held  to  a  tolerance  of  Vi* 

. . .  resistance  and  linearity  accuracies,  ^1% 
and  ±0.025%,  or  better,  respectively. 

o  This  four-gang  assembly  of  Model  F 
single-turn  potentiometers  has  a  special 
machined  aluminum  front  end  for  servo-type 
panel  mounting,  with  shaft  supported  by  pre¬ 
cision  hall  bearings  and  having  a  splined  and 
threaded  front  extension.  Each  of  the  four 
resistance  elements  contains  10  equi-spaced 
lap  connections  with  terminals,  and  all  parts 
ate  machined  for  greatest  possible  stahilily 
and  accuracy. 

o  This  standard  Model  A,  10-tutn  HELI¬ 
POT  has  been  modified  to  incorporate  bail 
bearings  on  the  shaft  and  a  special  flange  (or 
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"Owe  Picture  Is  Worth  a  Thousand  Words 


PICTURE  this  trade  mark  in  your  mind  when  you  want 
cabinets  and  housings  to  enhance  your  finished  prod¬ 
ucts  with  step-ahead  styling... absolute  uniformity... ease 
and  economy  in  your  assembly  operations . . .  greater  serv¬ 
ice  benefits  to  the  user.  The  Blueprint  Man  symbolizes  all 
this,  on  jobs  both  simple  and  exacting ...  at  prices  figured 
with  a  sharp  pencil.  Write  for  our  data  book. 


KARP 


METAL  PRODUCTS  CO.,  INC. 

215  SSrd  STREET,  BROOKLYN  20,  NEW  YORK 

Speciofisfs  in  Fabricating  Sheet  Matal  for  Industry 
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Mad*  undar  on*  or  mor*  of 
th*  following  potonta:  2,143,745; 
2,212,198;  2,346,621;  2,552.111; 
2.489,245  and  patonts  ponding. 


SOLA  standard  type  CV; 

Regulation 


j  SOLA  television 
I  receiver  type  CVA: 

"  Regulation  ±3% 

Plug-in  accessory  unit 


SOLA  adjustable, 
harmonic  filtered 
type  CVL: 


Regulation  ±1% 

Harmonic  Distortion  less  than  3% 
Output  adjustable  from 
0-130  volts 


Tronsformers  for  Cortttont  Voltogt*  •  Fluomceni  Lighting  •  Cold  Cothodf>  lighting  •  Airport  Lighting  •  Series  Lighting  •  Luminous  Tube  Signs 
Oil  Burner  Ignition  •  X-Roy  •  Power  •  Controls  •  Signql  Systems  •  etc  ^  •  SOLA  ELECTRIC  CO  4633  W  16th  Street,  Chicogo  50,  Illinois 
Mnnufrtcfured  under  license  b%  ADVANCE  COMPONENTS  LTD  WolthomstovL  E  Englond  •  M  C  B  &  VERITABLE  ALTER,  Courbevoie  (Seine),  France 
endurance  electric  CO  Concord  West  NSW  Austrolio  •  UCOA  RADIO  SA  Buenos  Aires  Argentina 


SOUL 


typ* 

CVHs 


CHAUaaiSTKS  OF  sou  CONSTANT  VOlTAOi  TRANSFOUNiRS 


W*  invit*  you  to  writ#  rogording  your  voltogo  roguloting  prob- 
loim,  or  for  inclusion  of  your  nomo  on  our  tochnicol  mailing  list. 


THE  SOLA  FAMILY  OF 


5 14f//afe  Reaa/afor  Tfpes 


MEETS  MOST 


MILITARY  and  INDUSTRIAL 
REQUIREMENTS 
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Fine  quality  Republic  condenser  foil,  having  uniform  thickness,  sur> 
face,  and  strength,  is  available  in  all  commercial  gauges  and  widths. 
Meticulous  care  is  token  to  assure  close  tolerances  and  clean  straight 
edges  free  from  slivers.  Engineered  packing  insures  safe  delivery. 
Orders  and  inquiries  for  all  types  of  foil  will  be  given  prompt  and 
courteous  attention. 


REPUBLIC  FOIL  &  METAL  MILLS 


SALES  OFFICES: 


NCORPORATEO 

309  W.  Jockion  Blvd.,  Chkogo  6,  III. 
666  Mistien  St.,  Son  FroncUco  S,  Cal. 


CONNECTICUT 


I 

1 


Quick-easy  Selector  Chart 

for 

Dumont  Capacitors 


DUMONT  CAPACITOR  ENGINEER  SELEaOR  CHART 


A  kcrtnctwRlIr  M«lcd  Imm  •<  m«Ul  CMiif 
witii  t^^u  M«li.  ftilkoM  rw^r 
»Mi&.  iMlt.  e*r«m(c  buthint** 


6fMp  b:  OS— HifMv  >Ubi«  low  p«w«r  (Actoi  c«o*citor. 
PS  Mitb*Tf  ftobl*  !•»  pQwcr  fftctDr  capocAor. 


Sfotip  f:  Ml  Fi«t  ««t  or  piMitc  imprcfMUd  Adppted  to 
clow  ipociof. 

RP2  SoMAd  woi  or  ploilK 

SroHp  t'  Soper  Cop.  Tboo  tloctfolvtict  Oft  ovotUbk  io 
bermoticoilv  loolod  com. 


Qooitty  low  cool  coowotrool  copocilor  liot 
witb  loop  life  o*d  low  ioofcofo. 


Serving  El^tfronit  Engineers  Since  1928 


DUMONT  ELECTRIC  CORP 


308  Dyckman  Stroot,  New  York  34,  N.  Y.,  Telephone  LOrraine  9-2800 


K«v 

Modol 

VOLTACi 

4AN64 

CAF  SANSE 

DIELKT4IC 

CASINS 

TEMP 

RAN6E 

MAX  CAP. 
CHANGE 

INS.  RES 
(Mefs.  Mfds.) 

P.F. 

Group 

Tft 

I04-MKV 

.00014-  2MFP 

TbermoWm 

lakclite  or  Ccraink 

-*4*C  +  I40*C 

2% 

I0» 

oooA 

TS 

»4-«KV 

.00Q04-I0MFO 

Tbcrmefllm 

Metal  Caa  all  types 

-4I*C  +  H0*C 

2% 

10* 

.0001  y 

TM 

204-  SKV 

.00004-  2MFO 

Tbcrmefllm 

Molded  plaetk 

-44*C  +  IS0“C 

2% 

to* 

.OOOlJ 

D4 

.00004  2MFO 

DwtCM 

•akelita  or  Ceramk 

-44*C  +  70*C 

2% 

I9> 

.ooos\ 

b 

DS 

.0004  — lOMFD 

Du..m 

Metal  Caas  all  types 

-44K  +  70*C 

2% 

I0> 

.OOOSj 

b 

MM 

204-24KV 

.001  —  .S 

l.p<> 

Molded  io  bahelited  tube 

-40*C+  04K 

«% 

2S00met-MFO 

.at] 

n 

204-20KV 

.00024-  2.0 

Feper 

Molded  ia  Oakclitc 

-40*C  +  0S*C 

4% 

2S00mct— MFO 

.oos 

K 

NO— 20ICV 

00094-  2.0 

Mper 

Molded  M  Ceramic 

— 40*C  +  M'C 

4% 

lOOemet-MFO 

.005^ 

fIM 

200-1000 

.0001  —  2  0 

Feper 

Molded  ia  lakelite 

— 4e»c  +  0S*C 

s% 

2000met— MFO 

.(W 

KM 

200-1000 

.0001  —  2.0 

p.ix. 

Melded  m  Ceramic 

-40*C  4-  0S*C 

5% 

2S40mct-MFO 

.ocj 

c 

KF 

400-  too 

.01  —  J2  - 

^  Feper 

Ceramic 

-40*C  +  0S*C 

5% 

2S00met— MFO 

d 

KST 

too-tooo 

.001  —  .040 

Paper 

C...mk 

— ••c  -f  is*c 

'% 

MOOmcf— MFO 

.005/ 

d 

4  • 

100-2000 

.001  —  2MF0 

Paper 

Metal  Tubular  Caa 

— 20*c  +  I00*c 

4% 

lOeOmet— MFD 

a 

»#• 

Ml 

lOO-ISOO 

.04  —  SMFO 

Paper 

Metal  Oatbtub  witb  Silicooc 

— 40»C+  04'C 

4% 

2S00mcf— MFO 

oos/ 

e 

Rubber  Seal 

4#* 

r-22 

lOO-ISOO 

.04  —SMFO 

Paper 

Metal  Oatbtub  wHb  Glau  Seal 

-40*c  f  m*c 

4% 

lOOOmot— MFO 

.O05t 

e 

4#* 

f-74 

too-tooo 

.04  -lOMFO 

i<p<. 

Rcctaafular  Metal  Caa 

-40»C  +  05*C 

4% 

lOOOmet— MFO 

oos/ 

4 

Ml 

200-400 

.00004—  IMFO 

Up,, 

Flat  Miaiaturc  Paper  wrapped 

-40K  +  N'C 

s% 

2000met— MFD 

oos\ 

f 

4  • 

sn 

200-400 

.00004—  2MFO 

Paper 

Rauad  Miaiature  Cardboard 

-40*C  +  OE’C 

4% 

2000aMp-MFD 

005/ 

f 

Tube 

SopofCop 

4— 4S0 

4—1000 

Metal  or  Paper  Tubes 

f 

OFF 

IOO-40tV 

3  —  OMFO 

P.p<r 

Metal  CaM 

FiuereKeat-Lifbtiaf  Power 

Factor  Corroetioa  Capacitor 

4U 

120-240 

Sedio  NeiM  Supprettow 

(44%  4  »%  aoisc  cMmiaatioa) 

Kcyt  4  = 

Cm  b«  Mpplied 

uitb  plastic  impictMttM  for  I2S*C  operatiea  (cap.  «anatiM  I4%}^mpreved  moiMiHe  proof  eoalHies. 

#  = 

Cm  be  supplied 

witb  Doroil  imprcfoate  for  lOOK. 

•  S5 

Cm  be  supplied  witb  Sdceee  ed  imprefMU  ler  I2S*C  {cepecity  reriptioa  1%). 
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FEED  THRU 


® : 


■  ■ 


COIL  QUALITY 

begins  witb  laboratory 


iRtrHvciNi 
rltli«r4  hKfctr^^'  -J 


■■■iilH^^ii^  tdwlR  I*;  I 

*5as 

iS».ttiroDy  tf.dikf  7,  M  9-IM0> 


LAPP  TUBE  SUPPORTS 

for  mounting 
forced-air-cooled  tubes 


Now  available  as  a  standardized  line,  these  Lapp 
insulated  supports  for  mounting  foreed-air-cooled 
tubes  faeilitate  design  of  transmitter  and  other 
high-power  circuits.  They  are  simple,  compact  and 
efficient.  For  high  frequency  tubes  they  are  avail¬ 
able  either  in  Lapp  (M)rcelain  or  Lapp  steatite;  for 
standard  broadcast  frequencies  in  Lapp  porcelain. 

RITE  for  specification  sheets.  Radio  Specialties 
Division,  Lapp  Insulator  Co.,  Inc.,  I,e  Roy,  N.Y. 
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Latest  development  in  picture  tubes  is  the  Du  Mont  Selforus  Teletron 
which  provides  ausomatic  /ocum  at  all  limrt  wUhoul  the  aid  of  external  circuits 
or  dericet.  This  eliminates  the  focusing  coil  or  PM  unit  now  used  on  standard 
electromagnetic-focus  picture  tubes,  affording  a  substantial  saving  of  vital 
materials  in  the  manufacture  of  television  receivers. 

The  Selfocus  Teletron  employs  electrostatic  focus  with  magnetic 
deflection,  and  this  type  of  receiver  is  unique  among  electrostatic -focus  tubes 
because  its  focusing  element  is  operated  at  zero  volts  and  is  tied  internally  to 
the  cathode  through  a  resistor. 

The  elimination  of  focus  circuits  from  the  receiver  is  made  possible 
largely  by  the  focusing  cylinder  of  the  Selfocus  picture  tube.  The  unusual 
design  of  the  cylinder  and  the  precision  with  which  it  can  be  located  in  the 
electron  gun  produce  increased  picture  quality  by  minimizing  defects  which 
have  been  inherent  in  conventional  picture  tubes.  With  greater  control  of 
these  defects,  it  is  possible  to  maintain  quality  uniformly  from  tube  to  tube. 

Driver-Harris,  who  has  been  supplying  Du  Mont  with  alloys  for  cathode 
ray  tubes  for  more  than  10  years,  supplies  Stainless  Steel  18-12  and  special 
D-H  Nickel  No.  599  for  manufacture  into  important  parts  of  the  electron  gun 
of  Du  Mont's  new  Selfocus  Teletron.  The  special  requirements  of  this  facet  of 
the  television  industry  are  well  served  hy  the  properties  of  these  metals. 

At  present,  strategic  materials  and  the  alloys  made  from  them  are 
inevitably  on  strict  allocation.  However,  we  shall  be  glad  to  make  recommenda- 
tiosu  baaed  upon  your  specific  needs,  and  serve  you  to  the  beat  of  our  ability. 


Driver-Harris  Company 

HARRISON.  NEW  JERSEY 

MANCHit:  Cklcnta,  Ostrail.  Clavshmd,  las  Aagslss,  San  fraasisco 

In  Canada:  The  I.  CMCNING  WIRE  COMRANY.  LTD..  Homillon,  Ontario.  Conoda 
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PROBLEM: 


How  to  get  a  good  contact  surface  on 
Magnesium  to  provide  proper  joint  conductivity? 

GENERAL  PLATE 


Provided  the  solution  with  ^Copper  on  Magnesium 
•  •  •  A  composite  Metal  Combination" 


Recently  the  General  Plate  was  asked  hos^  to  overcome  the 
difficulty  of  attaching  leads  to  magnesium  and  attain  good  joint 
conductivity. 


General  Plate  Engineers  provided  the  solution  by  bonding  a 
thin  layer  of  “copper  on  magnesium.”  This  new  type  clad  metal  gave  the 
contact  surface  required,  as  well  as  a  surface  on  which  soft  soldering 
operations  were  readily  performed. 


General  Plate  Products  include  . . .  Precious 
metals  clad  to  base  metals.  Base  metals  clad  to  base 
metals.  Silver  solders.  Composite  contacts,  buttons  and 
rivets,  Truflcx®  Thermostat  Metals,  Alcuplate'^, 
Platinum  fabrication  and  refining,  Age-hardenable,  |720 


No  matter  what  your  problem,  it  will  pay  you  to  consult  with 
General  Plate.  Their  vast  experience  in  cladding  precious  to  base 
metals,  or  base  to  base  metals  can  overcome  your  problems  . . . 
often  reduce  costs. 


Manganese  Alloy.  Write  for  information. 


GENERAL  PLATE 


Division  of  Motals  &  Controls  Corporation 

912  rOillT  STRUT.  ATTIIRORO.  MASS. 
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Zelemetering  •  Data  Recording 
with  AMP^X  and  Magnetic  Zape! 

i 


Mwlti-chonnal  centinwewi  loop  re¬ 
producer.  Cuttoei  centtruclien  by 
AMPEX. 


Mulli-chonnel  recorder  for  teit- 
eiofiroph  dote  recording  in  the 
field  with  remote  control.  Cuilom 
contlrudien  by  AMPEX. 


MODEL  303  is  a  pulse  recorder  designed  to  record  and  accu¬ 
rately  reproduce  pulse  width  modulated  telemetering  data. 

The  input  signal  is  converted  to  sharp  pulses  defining  the 
leading  and  trailing  edges  of  the  square  waves  which  are 
recorded  on  the  tape.  The  sharp  pulses  are  reproduced  and 
reconverted  to  square  waves,  restoring  the  original  pulse 
width  modulation. 

MODEL  306  is  designed  to  record  low  frequency  data  within 
the  spectrum  of  0  to  2,MM)  cycles  1:1  db.  ' 

MODEL  307  is  specially  designed  to  record  all  telemetering  , 
channels  including  70  kc  channels. 

MODEL  375  Precision  Capstan  Motor  Amplifier  provides  an 
accurate  source  of  60-cycle  power  to  drive  the  capstan  motor 
of  Model  300  series  recorders,  thereby  providing  constant 
tape  speed  independent  of  power  line  frequency  variations. 

This  unit  consists  of  a  precision,  temperature-compensated 
tuning  fork  which  drives  a  power  amplifier  with  ample 
capacity  to  run  the  drive  motor. 

MODEL  381  Speed-Lock  automatically  adjusts  the  playback 
speed  to  insure  that  any  recorded  frequency  is  played  back 
the  same  as  it  was  recorded,  regardless  of  tape  dimensional 
changes,  power  line  frequency  changes,  or  slippage. 

MODEL  500  Low  Flutter  and  Wow  of  less  than  .1%  peak 
to  peak  over  the  spectrum  of  0  to  10,000  cycles  is  achieved 
by  an  exclusive-with-Ampex  drive  system.  Complete  specs 
and  dau  describing  this  and  all  other  special  AMPEX  equip¬ 
ment  are  available  on  requesL 

AUDIO  «  VIDEO  PRODUCTS  CORPORATION  represeaU  AMPEX  ELECTRIC  CORPORA¬ 
TION  bi  the  sale  of  Magaetic  Tape  ReconUag  EqoipineaL  We  also  asahHala  aa  eaalaeerlai  coa- 
auhatloa  service  la  the  fields  of  IcIeaMteriiw  and  data  rccordlag.  Please  do  aot  hcMatc  to  aulii 
use  of  this  service.  There  is  no  obihtalioa  or  ftt. 


Mulli-chonnel  ptoybock  and  ous- 
iliory  recorder  for  shock  and 
vibration  study.  Custom  construc¬ 
tion  by  AMPEX. 


low  frequency  data  recorder. 
Custom  construction  by  AMPEX. 


Model  375  Capstan  Motor  Power 
Amplifieri  front  and  rear  views. 


Mobile  multi-chqnnel  shock  and 
vibration  dofo  recorder.  Custom 
constructioa  by  AMPEX. 


Specifications  and  Data  Arc  Available  Oh  Request 

For  Immediate  Details,  Wire  Or  Telephene  Cellectt  PLAZA  7-3091 


^•080  tond  douriptivo  dota  on  Iho  follewfA9 
AMPEX  models: 


My  position  Ihorot.. 
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Sangamo  can  furnish 

SILVERED  MICA  BUTTON  CAPACITORS 

for  any  requirement... 


You  can  look  to  Sangamo  whenever  you  need  small  sized,  light 
weight  button  capacitors,  with  extremely  low  series  inductance,  for 
application  in  high  frequency  circuits.  Sangamo  Button  Capacitors 
are  encased  in  silver  plated,  corrosion  resistant  brass  and  are  excep¬ 
tionally  stable  over  a  wide  temperature  range.  The  case  is  utilized 
as  the  low  potential  terminal. 

Sangamo  Silvered  Mica  Button  Capacitors  meet  all  requirements  of 
V.H.F.  and  U.H.F.  applications.  They  can  be  furnished  with  tem¬ 
perature  coefficients  and  drift  characteristics  up  to  and  including 
“E”  of  Armed  Services  specification  JAN-C-5.  The  normal  operating 
temperature  range  is  from  minus  50°  C.  to  plus  85°  C.  Higher  oper¬ 
ating  temperature  requirements  will  be  considered  and  may  be 
negotiated  with  The  Sangamo  Capacitor  Engineering  Department. 
Catalog  No.  830  gives  full  details — write  for  your  copy. 


IN  CANADA;  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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BRING  OUT  BUILT-IN  PERFORMANCE  OF  motors  and  machinery 


PANEL  MOUNTED 


NEW  TYPE* 


MAGNETIC 

STARTERS 


JUST  THE  SPACE 


Arrow-Horl  Type  "RA"  Magnetic  Starters  and  Cantactars  are  designed 
with  easy,  low  cost  maintenance  in  mind.  Because  the  A-H  starter  occupies 
only  the  space  of  conventional  starters,  there's  more  working  room  in 
the  box,  less  space  required  for  control  panel  layout.  Wiring  is  easier, 
because  it's  straight-thru  all  the  way.  All  terminals  and  contacts  are  easy 
to  reach.  Terminals  are  front  wired.  Line  and  load  wires  connect  at 
opposite  ends.  The  switch  itself  is  easily  installed  with  three  mounting 
screws.  Contact  inspection  or  replacement  is  readily  made  by  loosening 
two  hood  retaining  screws.  This  ease  of  wiring  and  servicing  is  made 
possible  by  the  revolutionary  "RA"  (Right  Angle)  Balanced  Mechanism 
exclusive  in  Arrow-Hart  starters.  ’ 


BUY  WITH  COHFIDEHCE  PROFIT  BY  PERFORMAHCE 


THE  ARROW-HART  A  HEGEMAN  ELECTRIC  COMPANY,  HARTFORD,  CONN.,  U.  S.  A. 


V 


COVER  PLATE 


AauAL  si; 


Bdikktion 

•f  MAONCT 

G«t  all  the  facts  about  the 
A-H  Size  00  Type  "CRA" 
Contactor,  available  in  2. 
3  and  4  pole  types. 
for  Engineering  Dota 
Folder. 


M  FRAME  with  COtt^MAGNET 
^  MECHANISM  ASSEMRLY 


Here  ore  just  a  few  of  its  host  of  extra  features:  Right  Angle  mechanism, 
reducing  size  by  as  much  as  V4  •  Ultra-functional  design  •  Fewer 
components  —  reduced  handling  •  No-twist  no-rock  frame  •  Com¬ 
pactness  within  own  framework  •  Unit  stability  and  rigidity  •  Fool¬ 
proof,  guided  assembly  throughout  •  Contacts  operate  in  vertical 
position  •  Self-aligning  contact  action  •  Unusual  ability  to  handle 
a  multiplicity  of  circuits  •  Movable  contact  carrier  •  Enclosed  contact 
chambers  •  All  wiring  in  line  and  straight-thru  •  Mat-finished  cover 
plate  for  terminal  markings  •  and  many  more. 


ONLY  4  BASIC  SECTIONS 


STATIONARY  CONTACT  BASE 


MOVABLE 
3  CONTACT 
UNIT 


EVERY  INCH  A  CHAMPION! 


SIZE  00 


Type  CRA  CONTACTOR 

The  revolutionary  new  Arrow-Hart  Size  00  Type  "CRA" 
Contactor  measures  just  2%"  x  2%"  —  cuts  inches  off  any 
other  contactor  on  the  market  —  yet  is  every  inch  a  champion! 
Toke  the  design;  from  Arrow-Hart's  exclusive  new  "RA"  (Right 
Angle)  mechanism  —  the  same  which  enabled  A-H  engineers 
to  build  the  compact  control  package  described  on  the  pre¬ 
ceding  page  —  to  the  00'$  automatic  positive  contact  pressure 
control,  this  ingenious  multi-pole  convertible  contactor  results 
in  big  savings  of  space,  work,  time,  money;  assures  you  un¬ 
paralleled  performance  throughout  its  long  life. 


I 


A  ONE-PIECE 
FERRULE  RESISTOR 


This  Hardwick,  Hiiidle  ferrule  type  is  “one-piece"  instead  of 
the  usual  cemented  or  bolted  type  construction. 

It  is  unique.  It  is  integral— securely  fastened  before  enamel¬ 
ing  and  also  later  enameled  to  the  tube,  sealing  completely  all 
wire  connections. 

It  is  outstanding  in  its  sturdiness;  and  it  is  a  thoroughly 
dependable  unit,  which  assures  you  absolutely  of  longer  life 
and  better  performance. 

The  ends  of  the  tube  are  left  open  for  fullest  air  circulation 
through  the  entire  inside  of  the  tube. 

Hard  wick.  Hindle  ferrule  resistors  give  you: 

1.  Extra  strength  for  most  rugged  treatment. 

2.  Simple,  inexpensive  installation. 


3.  Our  new  crazeless  gray  enamel  which  completely  elimi¬ 
nates  crazing  that  results  in  failure  of  the  resistive  element  due 
to  moisture  |)enptration  from  humidity,  salt  and  severe  atmos¬ 
pheric  conditions— providing  greater  dielectric  strength. 

Plus  other  well  known  Hardwick,  Hindle  features. 
Manufactured  in  accordance  w  ith  JA\-R-26A  specifications. 

HARDWICK,  HINDLE,  INC. 

Rheostats  and  Resistors 

Subsidiary  of 

THE  NATIONAL  LOCK  WASHER  COMPANY 

Established  1886  NEWARK  5,  N.  J.,  U.S.A. 


The  mark  of  quolil)^  for 


nore  Ihon  half  o  cenlvr^f 
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Automatic  Electric 


Actual  size 
view  shows  compactness 
and  high  quality  construction 


a  switch 

with  ’’built-in"  atmosphere 


Here’s  a  stepping  switch  that  can’t  be  stopped  by  grit,  dust  or  damp¬ 
ness!  It’s  Automatic  Electric’s  Type  44  Miniature  Stepping  Switch, 
hermetically  sealed  in  an  atmosphere  of  dry  nitrogen.  Highly  resist¬ 
ant  also  to  shock  and  vibration,  this  switch  provides  the  extra  de¬ 
pendability  that  is  vital  for  many  military  and  industrial  applications. 

The  Type  44  switch  has  a  top  speed  of  75  steps  per  second.  It  can 
be  supplied  with  ten  points  (plus  "home”)  in  one,  two  or  three 
levels,  or  with  twenty  or  thirty  points  (plus  "home”)  in  one  level. 
It  is  available  for  any  d-c  voltage— 6  to  1 10.  All  this,  hermetically 
sealed,  in  an  enclosure  only  314”  by  4  ^  Vi(j”  by  2  in  size! 

For  stepping  switches,  relays  or  other  components  exactly  right 
for  your  purpose,  get  in  touch  with  Automatic  Electric.  Just  address: 

AUTOMATIC  ELECTTRIC  SALES  CORPORATION 
1033  West  Van  Buren  Street,  Chicago  7,  Illinois 
Offices  in  principal  cities 


Leaders  for  more  than  60  years  in 
the  design  and  manufacture  of  com¬ 
munication  and  electrical  control 
equipment.  — 


SWITCHES 


RELAYS 


Relays,  tool  For  example,  here  are  six 
relays,  completely  wired,  in  the  same 
housing  as  shown  above.  Relays  and  cir¬ 
cuit  to  your  specifications. 


CHICAGO 
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2  TRUARC  RINGS 

ELIMINATE  BULKY  THREADED  RETAINERS 
...SAVE  41  MINUTES... *4.02  PER  UNIT 


Old  WAY  Ov«r»ii«  int«rnol  and  •Ktarnol  r«lojn«ri 
required  costly  milling,  turning  and  threading  opera¬ 
tions.  Assembly  and  disossembly  (for  inspection  and  seal 
replocement)  was  slow,  difficult  ond  eepensive  Woll 
thickness  and  weight  were  eicessive 


Sperry  Products,  Inc.,  Danbury,  Conn.,  saved  41  minutes  in  manu¬ 
facturing  and  assembly  time  by  using  2  Waldes  Truarc  Retaining 
Rings  in  place  of  old-fashioned  threaded  retainers  in  their  self¬ 
sealing  couplings!  With  Truarc  Rings  many  tooling  operations  were 
eliminated  . . .  important  savings  per  unit  were  made  in  raw  mate¬ 
rial  (1V^  lbs.  metal),  overall  size  13/16'  diam.),  and  weight  (1  lb.). 
Unit  efficiency  was  greatly  increased! 

Redesign  with  Truarc  Rings  and  you,  too,  will  cut  costs.  Wherever 
you  use  machined  shoulders,  bolts,  snap  rings,  cotter  pins,  there's 
a  Waldes  Truarc  Retaining  Ring  designed  to  do  a  (setter  job  of 
holding  parts  together. 

Truarc  Rings  are  precision-engineered ..  .quick  ond  easy  to 
assemble  and  disassemble.  Always  circular  to  give  a  never-failing 
grip.  They  can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send  your  blue¬ 
prints  to  Waldes  Truarc  engineers  for  individual  attention,  without 
obligation. 


NEW  WAY  An  infnrnol  (inrins  5000)  ond  on  ox- 
fornol  (torint  5101)  Truarc  ling  oro  Ml  info  2  groevoi. 
lighi,  tfrang,  nconomicel  Truarc  lingi  limplify  oiMmbly, 
ditocMmbly,  mointananca.  Unif  it  tmallar,  mora  afficianl. 
Croatar  accurocy  bacouM  of  poiifiv*  ifop  potifionil 


/TT 


USE  OF  2  TRUARC  RINGS  EUMINATED  THESE  COSTS 

MACHINING: 

outer  shoulder  ring:  15  minutes  . . 

. .  $1.12  : 

1  inner  retainer:  20  minutes . 

.  .  1.50  , 

threading:  4  minutes . 

..  .30  , 

ASSEMBLY . 

..  .1,  j 

Total  labor  savings  .  . 

.  .  S3.05 

MATERIAL: 

brass  threaded  retainers . 

.  .  .97 

TOTAL  SAYINGS  WITH  TRUARC  RINGS  . 

..S4.02 

Far  pnctskHi  hitmul  (roovkif  and  undarcatthif . . .  WaWaa  Graoving  TaoL 


SEND  FOR  NEW  BULLETINS 


WALDES 


TRUARC 


RETAINING  RINGS 

WALDES  ROHINOOl,  INC.,  LONG  ISLAND  CITY  I.  NEW  TOER 


Woldot  Koliinoar,  Inc.  47-16  Autlol  Moca,  L  I.  C.  1,  N.  Y. 
HooM  wnd  onginooring  tpocificaliont  and  dofa  on  Waldos 
Truarc  lofaining  Ring  typos  chockod  bolow.  C-U' 

□  lullotin  *5  Solf-locking  ring  typos 

□  lullotin  *6  Ring  typos  for  taking  up  ond-play 

□  lullotin  *7  Ring  typos  for  radial  ossooibly 

□  lullotin  *1  losic  typo  rings 

□  Sond  mo  information  about  tho  Waldos  Grooving  Tool. 


I  hlwiww 

I  Titio - - 

I  fompuny  - 

I  lusinots  Addross - - 

^  CHy _ Zono _ Stoto - M7I 
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Multiple  Unit  Coil  winJinj;  at  Stan<]ard  Transformer  Corporation. 
This  operation  requires  uniform  quality  insulating  materials.  Uniform¬ 
ity  of  thickness  and  texture  aid  in  meeting  close  space  factors.  Natvar 
varnished  paper  is  used  as  interwinding  insulation  beiause  of  its  high 
dielectric  strength  and  flexibility.  It  conforms  to  the  winding  without 
‘‘puckering/*  thus  permitting  a  compact  coil  that  will  withstand  e>en 
the  severest  requirements. 


Iranslonmers,  reactors  and  re- 
lated  components  manufacturecl  by  Standard  Trans¬ 
former  Corporation,  Cliicago,  liave  gained  wide 
acceptance  for  all  electronic  applications.  Their  uni¬ 
formity  and  durability  in  military  and  civilian  appli¬ 
cations  are  the  result  of  sound  engineering,  careful 
workmanship  and  quality  materials. 


Natvar  N^arnished  rope  stock  Paper  is  used  as  inter¬ 
winding  insulation  “because  of  its  high  dielectric 
strength  and  flexibility." 


Natvar  Varnished  Paper  and  other  Natvar  flexible  in¬ 
sulations  are  available  from  conveniently  located 
wholesalers'  stocks  or  direct  from  our  own. 


A*'?. 


Ratimiy  7-tMO 

:a'ftr  Randolph  avenue 
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electronic  components 

^  ^KcUut^U^ 


Types  C  &  D 

Rugged,  dependable  and  low  cost 
capacitors.  Available  in  52  stand* 
ard  single  and  dual  models  from 
12  to  496  mmfd.  and  voltage  rat- 
ings  3,500  to  1 1,000  volts.  Extreme 
rigidity  assured  by  heavy  aluminum 
end  frames,  .051”  plates,  5/16" 
tie  rods.  All  are  equipped  with  ’A" 
cadmium  plated  shafts,  laminated 
phosphor  bronze  rotor  contacts  and 
Steatite  high  frequency  insulators. 
Mounting  brackets  furnished  for 
normal  or  inverted  mounting.  Panel 
space  required:  Type  C,  5V4"  wide 
X  5H"  high;  Type  D,  4'A’  wide  x 


Type  L  Variables 

Built  for  the  gruelling  applications 
where  dependable  performance  is 
a  must.  Tie  rods  soldered  directly 
to  ceramic  end  frames.  Rotor  and 
stator  assemblies  full  soldered  con¬ 
struction.  No  parts  can  wark  loose 
—  capacity  can't  fluctuate.  Metal 
parts  are  brass,  plated  with  corros¬ 
ion  resistant  Bright  Alloy.  Numer¬ 
ous  sizes  single,  dual,  butterfly  and 
differential  types  from  1 1  to  200 
mmfds.  available  with  .030"  spac¬ 
ing.  Manufactured  with  .020”,  .060" 
and  .080"  spacing  to  special  order 
in  production  quantities.  Panel 
space  required  is  1%"  square. 


Type  M  Miniatures  "Space  Savers 


Smallest  air  variables  ever  built. 
Manufactured  to  extremely  close 
tolerances  these  Lilliputs  are  quality 
condensers.  Features  of  their  con¬ 
struction  ore:  Steatite  insulation, 
split  sleeve  bearings,  beryllium  cop¬ 
per  rotor  contacts.  Finish  of  metal 
parts  is  nickel  plate.  Capacitances 
of  stock  models  range  from  1.5  to 


19  mmfd.  in  single,  butterfly  and 
differential  types.  Mounting  area 
required  is  %"  x  f4".  Flats  on  single 
hole  mounting  bushing  keep  con 
denser  accurately  positioned.  3/16 
diameter  shaft  is  slotted,  may  be 
tuned  with  either  knob  or  screw 
driver. 


JOHNSON  manufactures  a  lube  socket  for  virtually  every  Irons- 

""“"’bayonet  sockets  miniature  sockets 


Th*  113-J11SB  "filty  woM"  sock**  pic- 
•„,.d  it  on  .Kompl.  of  JOHNSON  boy- 
on*t  lyp»  IrontiniTling  totkttt.  Sttotifo 
boM  intulotion  .xl.ndi  und.r  eonlotit 
to  prtvtnl  orct  lo  ground  DoobI*  botyi- 
lium  coppor  filonr.n.  .ontoCt  hondU 
high  curron*  with  minimum  h«olmg_ 
Htovy  oluminum  ihtll  providot  rigid 
support  for  »h»  tub#  in  ony  petition 


SEPTAR  SOCKETS 


ond  S31 1.  Th* 
dotigntd  for  mounting  of  button  mice 
bypott  cond.nt.rt  of  tho  tub.  t.rm- 
inelt.  Contoett  ond  contort  springs  or. 
tilv.r  ploMd  ond  r.c.ss.d  in  th.  cro- 
mic  intulotion  to  pr.y.ot  oxiol  moy.- 
m.nt.  Contorts  ond  r.toining  springs 
held  tub.  tocur.ly. 


For  7  pin  miniotur.  tub.s  JOHNSON 
offers  th.  120-177B  miniotur.  socket 
equipped  vyith  shield  bote  ond  120-267 
for  opplicotiont  not  requiring  shields. 
Both  hoy.  Steotite  intulotion  with  Boot¬ 
ing  phosphor  bronie  silyer  ploted  con¬ 
toett.  lengths  of  shields  ovoiloble  for 
the  120-277B  ore  IH",  I’m"  ond  2’i 

WAFER  SOCKETS 


JOHNSON  wofer  sockets  ore  simple 
ond  sturdy  Intulotion  is  grod.  1-4  or 
better  glosed  ond  impr.gnot.d  Steotite 
Contocts  or.  bross  with  steel  retoiniog 
springs  ond  codmium  ploted  Biyet 
heodt  or.  recessed  ond  mounting  holes 
bossed  to  permit  sub-chossis  mounting 
arAAVAt  facHitpt#  lub* 


•v  f)!? 

SINGH  BUTTEBFIY  DIFFEHENTIAL 


JOHNSO 


E.  F.  JOHNSON  CO., 


•  •  •  <t  KOme  U 

WASECA,  MINNESOTA 


Two  types  of  STABILINE  Automatic  Voltage  Regu¬ 
lators  are  offered  by  The  Superior  Electric  Company 
to  meet  the  requirements  of  maintaining  constant 
a-c  voltage  to  electrical  equipment. 


Type  IE  is  a  completely  electronic  unit  with  no  moving 
parts.  It  provides  almost  instantaneous  correction  of 
line  voltage  or  load  changes.  Waveform  distortion 
never  exceeds  3  per  cent.  Output  voltage  is  held  to 
within  ±  0.1  per  cent  of  nominal  for  wide  line 
variations;  to  within  ±0.15  per  cent  of  nominal  for 
any  load  current  change  or  load  power  factor  change 
from  0.5  lagging  to  0.9  leading.  Type  IE  is  versatile 
in  application  finding  wide  use  in  laboratory  work, 
on  test  lines  and  as  a  component  of  other  equipment 
where  the  most  exacting  voltage  regulation  is  neces¬ 
sary.  There  are  28  standard  models  for  115  and  230 
volts,  50  or  60  cycles,  single  phase  operation  ranging 
in  capacity  from  %  to  5  KVA.  Special  units  are 
available  for  higher  frequency  operation  ...  to 
meet  government  agency  specifications  ...  or  for 
unusual  applications. 


IES1003R 


IE5I002 


ELECTRO  MECHANICAL 

Type  EAA  is  an  electro  mechanical  unit  with  a  very 
sensitive  detector  controlling  a  motor-driven  POWER- 
STAT  voriable  transformer  which  feeds  a  buck-boost 
auxiliary  transformer.  Its  outstanding  advantages  are 
zero  waveform  distortion  and  high  efficiency.  Type 
EM  is  most  often  used  in  the  control  of  industrial 
loads.  However;  the  demand  of  today's  electronic 
equipment  for  constant  voltage  with  absolutely  zero 
waveform  distortion  necessitates  the  incorporation  of 
a  type  EM  as  an  integral  part  of  the  assembly. 
Type  EM  is  offered  in  standard  models  for  115,  230 
and  460  volts,  50  and  60  cycles,  single  and  three 
phase  duty  in  ratings  from  2  to  100  KVA.  Special 
units  can  be  designed  for  higher  frequencies,  for 
conformance  to  government  agency  requirements 
and  for  individual  needs. 

FOR  INFORMATION  ON  STANDARD  STABILINE  AUTOMATIC 
VOLTAGE  REGULATORS  SEND  FOR  BULLETIN  S351  .  .  . 
COMPLETE  WITH  ENGINEERING  DATA.  PHOTOGRAPHS, 
RATINGS.  DIMENSIONS  AND  DIAGRAMS. 
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CORPORATION 
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=r  {JOtrSS.  Ha*.  H  Mat.  h  I  H.  I 

rn.«lrr>Al  \hows  t  K**  fotloMin^ 

Kf»i\livilv  .»!  HOO  (i  { 

m  I  «-iiTp<-r  Alurf  K  H.  .10  portrnt 

I  t  A  Hr  ^  1  S  *  to 

And  Dissipation  hactor 


•\  ma!#  rial 


t  III'  f  lasli 


*1^  *  t  ahtrnhi 


"NEO-SIL'S  proven  Horniotic  tooling  compononH  oro 
prouuro  chockod  at  2S  pti-^  moot  military  roquiro* 
montt  and  at  applied  to  our  unitt,  NEO>SIL  rubber  wlli 
resist  abusive  temperature  cycling,  salt  water,  most  acids 
and  alkalies,  and  withstand  high  pressures  and  vacuums.*' 
"In  addition  to  the  itenn  ilhistroted  above,  NEO-SIL 
offers  many  other  components,  such  er  E  Series  terminals, 
Octal  Type  Plug  In  Headers,  MuHipli:  ^n  Headers,  Her¬ 
metically  Sealed  Cablet,  Hermeticat'j  Scored  Line  Cords 
With  Plugs  For  European  use.  Meter  Gaskets,  Panel  Gas¬ 
kets,  Adapters  (U.  S.  to  Continental],  Coil  Forms,  Crystal 
Contacts  and  other  molded  bokelite  and  NEO-SIL  rub¬ 
ber  units." 


HERMETIC 
FUSE  HOI 
"Harmetleall' 
Fom  Holdan  on 
lor  3-AG  osd  4 
Thee*  uBlli  ore 
Molod  Iroai  md 
or  wUhottl  the  o 
toaonod  osd  oro 
for  OM  on  Tocu 
ItUod  oalla.'* 

SEAL 
J}ER 
r  Saolod 

I  ovaUablo 
AG  hisoo. 
complolalT 
■Inro  with 
op  or  foso 
oppUcoblo 
am  or  gca 

•/«“  SHAFT 

WATERSEAL  BUSHING 

"Rotary  Wotomool  Panel 
AaoembUeo,  with  GRAF-SIL 
Packinq  Glando.  hove  on  o» 
coUonI  Rvo  year  cuolemor 
hlotory  on  qoo  tilled  proorar- 
iaed  componenle.  They  are 
available  lor  ‘A~  obolli  and 

■witch  boohinao." 

W--  '■■■jjiM  qa 
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COMPUTE 

COVERAGE! 


CX>NTINUOUS  microwave  eoverafe,  10 
me  to  12,400  me.  Hii^  mechanical  aUdiU* 
ity.  Simfde  operatioB.  Broad  applicabil¬ 
ity.  Prerision  accuracy.  Compact  siael 

New  -kp-  microwave  eguipmrot  lives 
you  comptetm  covmragm  for  VHF,  UHF 
and  SHF  impedance  measurements.  In¬ 
strumentation  indufles  VHF  Bridges  as 
well  m  tbe  slotted  coaxial  and  wav^^nide 
sectkms  which  are  fundammital  tools  in 
impedance  measurements.  These  instru- 
ni«Bts  can  be  used  to  measure  load  or 
antenna  impedance,  system  flatness,  con¬ 
nector  reflection,  percentage  of  reflected 
power,  standing  wave  magnitude  or 
phase,  chara^iistics  of  coaxial  trans¬ 
mission  lines  or  rf  wave^de  systems, 
characteristics  of  rf  climms,  rnristors, 
condensers. 

For  complete  details  see  your  -kp- 
sales  representative  or  write  direct. 


HEWLEH-PACKARD  COMPANY 

S160A  Pace  Mm  Rsa«i  •  P>U  Ahs.  Caliroroia 
Sala*  repreMBtallTW  is  principal  arvac. 

Expait:  Fnuar  k  Hamen,  LtA, 

San  Franebca,  New  Yark.  Laa  Aagala* 


'■•kp-  tSSB  Carriase  b  accarately  calibrated  iaatnunealation. 


-hp-  41 7A  VHF  DETECTOR 

Kor  Use  with  -hp-  803A  VHF  Bridye. 
A  super-reyeneralive  (AM(  receiver 
roverinfi  all  frequencies  10  to  500  me 
in  5  hands.  Offers  approx.  5  pv  sen¬ 
sitivity  over  entire  band; quirk, easy 
operation,  dirart-readiny  frequency 
control.  Thorouykiy  shielded,  suit¬ 
able  for  general  laboratory  use  in- 
cludinft  approximate  frequency 
checks,  measurements  of  noise,  in¬ 
terference,  etc.  $200.00  f.o.b.  factory. 


Designed  for  use  w  ith  all  waveguide 
or  coaxial  slotted  sections,  to  give 
direct  reading  of  standing  wrave  ra¬ 
tio  in  VSWR  or  dh.  Consists  of 
high  gain  amplifier  with  low  noise 
level,  operating  at  fixed  frequencies 
between  300  and  2,000  rps.  (Normal 
frequency  1,000  cps„  plug-ins  for 
other  frequencies  available ),  Input 
circuits  for  use  with  crystal  detector 
or  bolometer,  $200.00  f.oJ>.  factory. 


I 


/Oto  /2,400ma. 


-*p- n3A  VHF  motf 

GHm  diraci  rcadiagi  ia  tipadinra  aaniitaile 
and  phase,  10  te  SOO  aac.  Rapid  opetatioB  far  new 
spee^  convenieiiee  in  reading  fanpedanca,  or  re- 
•itianee  and  raaetanca.  Oparatea  an  new  principle 
of  sampling  asanietic  and  alactrie  Raid  af  trans¬ 
mission  li^  Usefnl  for  comparatiao  moasaro' 
menis,  S  la  1,000  me.  Impedanca  range  2  ta  2,000 
ohms.  Phaso  angle  — ta  -f  M*.  at  S2  me  and 
above.  OCers  ntmaat  eanvasdsmee  te  determining 
eharacterislica  of  antennM,  transmlssian  lines,  rf 
chekes,  resislars  and  cendansers;  te  measnring 
cennrrtor  impedances,  standing  wave  ratias,  par- 
rentage  of  reflected  power,  VHF  system  flatness. 


-lip-.  lOM/l  COAXIAL  SLOTTED  SECnONS 

Conttenons  eoveraM  SOO  ta  4,000  me.  High  accnracy 
and  mechanical  stability;  negligiUe  slope,  mintemm 
leakage  Incerparalea  radically  diflerem  stmctnral 
design  amplaying  rigid  parallel  planes  and  a  non- 
bawteg  central  caadnetor.  Probe  setting  readable  te 
mak  la  0.1  mm.  Maximnm  VbWk  af  basic  section 
and  connectors  lem  than  LOi.  -bp-  OOSA,  SO  ohms 
impedance,  for  Type  N  canaactor  and  flexible  ca¬ 
bles.  Model  lOSB,  4«J  aham  impedance,  for 


-hp-  ms  COAXIAL  SLOTTED  SECnON 

Cominnent  coverage  3,000  ta  12,000  am.  Employs 
saase  time  tested  parallel  plane  principle  as 
MSA/B.  Dmignad  for  nae  with  -bp-  I09B  Universal 
Prohe  Carriage.  Maxtetnm  VSWK  of  slotted  section 
and  connecters  is  1 ta  10,000  me.  Negligible  slope, 
SO  ohm  impedaaee.  Usee  Type  N  eannectors  for 
flexible  coaxial  cable.  Sets  new  standard  far  mechan¬ 
ical  slabilily  te  coaxial  slotted  sections. 


FtfOUSNCIIS- 

cosiisi 


803A  VHFBRrOCE 


805A/B  SlOntO  SECTION 


8068  SLOTTED  SEOION 


-bp-  440A  COAXIAL  DETECTOR 

Tunable  crystal  and  bolometer  mount.  May  be  used 
as  an  rf  detector  for  coaxial  systems  between  2.400 
and  12,400  me.  Fits  Type  N  connectors;  operates 
with  bolometer  or  silicon  crystal.  $85.00  f.o.b.  factory. 


$8I0A  SIOTHO  SECTION 


C8I8B  SLOTTED  SECTION 


J8I08  SLOHED  SECTION. 


-ftp-  442A  BROAD  BAND  PROBE 

May  be  used  in  combination  with  -hp-  440A  to  pro¬ 
vide  highly  sensitive,  easily  tuned  detector  for  slot, 
ted  sections.  Micrometer  depth  adjustment  provides 
quick  control  of  rf  coupling.  $75.00  f.o.b.  factory. 


H8I0B  SLOHED  SECTION 


X8I0B  SLOHED  SECTION 


8098  UNIVERSAL  PROBE 
CARRIAGE 


For  tioltsd  tscliont,  3,000  to  1 2,400  me 


-hp-  444A  UNTUNED  PROBE 

Frequency  range  2,400  to  12,400  me.  Includes  1N26 
silicon  crystal.  Highly  sensitive,  compart,  easy  to  use. 
Requires  no  tuning.  $50.00  f.oit.  factory. 


0p$«  Sv4i*c2  H  ChpAf*  WtfhpMl 


$300  00 

— 

$450  00 

GENERAL 
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Here  is  one  of  the  fastest  moving  developments 
in  recent  years — General  ElecTric's  new  electrolytic- 
type  capacitors.  These  Tantalytic  capacitors  with 
their  small  size  and  large  capacitance  per  unit  of 
volume  have  excellent  low  temperature  character¬ 
istics,  long  operating  life  and  in  many  cases  can 
replace  bulky  nermetically-sealed  paper  capacitors. 
Ratings  presently  available  for  consideration  range 
from  .02  muf  up  to  12  muf  at  150  volts  dc.  Units 
pictured  are  representative  of  these  ratings. 

Other  features  of  G-E  Tantalytic  Capacitors  include: 

•  Extremely  long  shelf  life. 

•  An  operating  temperature  range  from  —  55°C 
to  +85‘’(:. 


•  Exceedingly  low  leakage  currents. 

•  Ability  to  withstand  severe  physical  shock. 

•  Completely  sealed  against  contamination. 

If  you  have  large-volume  applications  where  a 
price  of  3  to  5  times  that  of  hermetically-sealed 
paper  capacitors  is  secondary  to  a  combination  of 
small  size  and  superior  performance — get  in  touch 
with  us.  Your  letter,  addressed  to  Capacitor  Sales 
Division,  General  Electric  Company,  Hudson  Falls, 
N.  Y.,  or  your  nearest  Apparatus  Sales  Office  will 
receive  prompt  attention. 

Otntr.il  h.'fcfrn  i.nmpany^  Schtmctady  5,  N.  y. 


Write,  «vire,  or  phone  INDIANA  today! 
Ask  for  Catalog  No.  11A>1,  that  describes 
stodt  experimental  magnets. 


INDIANA 

PERMANENT 


THE  INDIi 


MAGNETS 
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*the  permanent  magnet 
material  that  offers  an  aver. 
age  energy  product  o(  5V4 
million  BH  max  or  more, 
with  5  V4  million  guaranteed ! 


INDIANA  HYFLUX  Permanent  Magnets  are  vital  compo- 
nertts  of  guided  missiles,  proximity  fuses,  radar  and  thousands 
of  other  military  and  industrial  applications. 


WHAT  IS  INDIANA  HyPLUX  ALNICO 


LET  OUR  ENGINEERS  HELP  YOU! 


THE  INDIANA  STEEL  PRODUCTS  COMPANY,  world’s 
largest  producer  permanent  magnets,  offers  free  of  charge 
every  engineering  assistance  in  the  design  and  application  of 
permanent  magnets  best  suited  to  your  products. 

Take  advantage  of  this  wealth  of  experience  and  “know  how” 
that  has  developed  more  than  30,000  successful  applications. 


INDIANA  HYFLUX  Alnico  V  is  not  a  new  alloy.  It  is  the 
result  of  new  precision  techniques  applied  to  dependable 
Alnico  V,  including  new  procedures,  controls,  instrumenta> 
tion,  equipment  —  and  PRECISE  supervision  over  every 
step  of  production. 

It’s  the  most  important  development  in  permanent  magnets 
since  the  introduction  of  Alnico  V  itself! 

ALL  SIZES,  SHAPES  AND  MATERIALS! 

INDIANA  is  the  only  manufacturer  furnishing  all  commercial 
grades  of  permanent  magnet  alloys.  You  have  a  choice  of  cast, 
sintered,  formed  or  ductile  materials. 

Many  types  and  sites  of  INDIANA  HYFLUX  Alnico  V  permo* 
nent  magnets  are  available  from  stock  for  your  experiments. 


There  is  logic  in  selecting  INDIANA  HYFLUX 
Alnico  V  for  every  application  calling  for  per* 
manent  magnets. 

With  its  16%  greater  energy  product,  it  performs 
old  applications  better  and  at  the  same  time 
permits  more  compact  design  in  new  products. 
Yet  premium  quality  INDIANA  HYFLUX  Al¬ 
nico  V  costs  no  more  than  regular  Alnico  V. 


SINCE  1919 


0CALSX 

/tmi  1^5  \ 


TB^DE  MAB*  BEwUS  pat  0»E 


insulatiom 


crt  low  cost! 


•  LOW-LOSS  FROM  60  CYCLES/SECOND 

TO  24,000  MEGACYCLES/SECOND 

•  MAXIMUM  EFFICIENCY,  UTMOST 

ADAPTABILITY,  LOWEST  COST 

•  AVAILABLE  MOLDED  TO  PRACTICALLY 

ANY  SHAPE  OR  SIZE  WITH  OR  WITHOUT 

METAL  ELECTRODES  OR  INSERTS 


CHARACTI 
F  MYCALEX  GRi 
Cloi.  1  m^'l'***  .. 

I  «W90‘V‘'*,  „ 

d.n«  .1  »"•«' 

ITE  for  20-PAGl 

.  comprehensive  c 

iJTlni  menuf^ 
les  complete  dieiecti 


FCC  Approval  of  UHF  TV  has  introduceo  an  era  of  engineer¬ 
ing  and  manufacture  to  standards  seldom  before  attained  in 
mass  production.  Many  materials,  dielectrics  in  particular,  fail 
to  meet  these  more  critical  requirements.  MYCALEX  410  it 
one  exception.  This  dielectric  can  be  molded  to  close  tolerances 
with  or  without  metal  inserts — high  efficiency  to  well  over 
24,000  megacycles.  MYCALEX  410  can  be  molded  in  volume 
at  low  cost  It  can  be  produced  to  closer  tolerances  than  higher 
priced  ceramics.  Electrically  and  mechanically,  MYCALEX  410 
is  the  ideal  dielectric  for  tube  sockets,  tuners,  condensers, 
switches,  coil  structures  and  many  other  UHF  components. 


MYCALEX  410  it  priced  conpareMo 
to  mico-fllled  phenelict.  Lett  factor 
it  only  .013  1  nc.,  intulolioii  retitt- 
once  10.000  megohmt.  Fully  ap¬ 
proved  at  Grade  1-49  under  NJA.E.S. 
JAN-l-10  'Intulaling  Materiolt  Cer¬ 
amic.  todio.  Clatt  L.' 

MYCALEX  410X  it  low  in  cott  but 
intuloling  propertiet  greatly  exceed 
thote  of  general  purpote  phenolict. 
;  Lott  foctor  it  only  one-fourth  that 
of  phenolict  (.0(3  at  1  me.)  but  cott 
it  comparable.  Intulcrtlon  retittance 
10,000  megohmt. 


MYCALEX  glass-bonded  mica  sockets  are 
injection  molded  to  extremely  close  toler¬ 
ance.  This  exclusive  process  affords  superior 
low-loss  properties,  exceptional  uniformity 
and  results  in  a  socket  of  comparable  quality 
but  greater  dimensional  accuracy  than  cera¬ 
mics — all  at  no  greater  cost  than  inferior 
phenolic  tyjtes.  These  sockets  are  available 
in  two  grades,  featuring  high  dielectric 
strength,  low  dielectric  loss,  high  arc  resist¬ 
ance  and  fully  meet  RTMA  standards. 

Write  For  Tuba  Sockef  Data  Sbeefs 


Mycaiex  Corporation  of  America 

Owners  of  'MYCALEX'  Patonls  and  Trad»~Marks 
bscstm  Ifficst:  30  ROCKEFELLER  PL  AZA,  NEW  YORK  20  >  PM  t  tiNid  IHkis:  CLIHON,  N.l. 
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3090  DOUGLAS  ROAD 


Multi-channel  - 
telegraph  Al  or 
telephone  A3. 


High  stability  (.003%)  under 
normal  operating 
^  conditions. 


Components 
~  conservatively 
rated.  Complet^y 
tropicalized. 


4>>ii«ultants,  <lmi|n>cn  and  manufacturers  of  standard  or  special 
electronic,  meteorological  and  communications  cf|uipmrnt. 
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Model  446  transmitter  operates  on  4 
crystal-controlled  frequencies  (plus  2 
closely  spaced  frequencies)  in  the  barul 
2.5-Id.S  Mes  (1.6-2.5  Mes  available). 
Operates  on  one  frequency  at  a  time; 
channeling  time  2  seconds.  Carrier 
power  350  watt.s,  A I  or  A3  AM.  Sta¬ 
bility  .00.3%  wsing  CR-7  (or  HC-6U) 
crystals.  Operates  in  ambient  0°  to  + 
4,5®  C  using  mercury  rectifiers;-35’* 
to  +  4,5®  C  using  gas  filled  rectifiers. 
Power  supply,  200-250  volts,  .50/60 
cycles,  single  phase.  Conservatively 
rated,  sturdily  constructed.  Complete 
technical  data  on  request. 


COM 


MIAMI  3  3,  FLA 


Here’s  the  ideal  general-purpose  high- 
frequency  transmitter!  Model  446... 
4-channel,  6-frequency,  medium  power, 
high  stability.  Suitable  for  point-to- 
point  or  ground-to-air  communication. 
Can  be  remotely  located  from 
operating  position.  Co-axial  fitting  to 
accept  frequency  shift  signals. 


A 


Use  **dag” 

Colloidal  Graphite  for 
CRT  Exterior  Wall  Coating 

“Dag”  Exterior  Wall  Coating  is  a  specially  processed 
dispersion  of  electric-furnace  graphite  in  a  lacquer-base  vehicle. 

It  is  easily  applied  to  CRT  surfaces  by  spraying  . . .  dries  very 
rapidly,  enabling  tubes  to  be  handled  in  2  or  3  minutes.  Maximum 
adhesion  is  obtained  .t>y  drying  at  room  temperature  for  twenty-four  hours. 
If  faster  action  is  desired,  infra-red  drying  at  100°  C.  for  hour  can  be  used. 


The  smooth,  uniform,  conductive  black  coating  obtained  adheres  tenaciously  to 
all  types  of  glass.  Its  adhesive  properties  are  so  good  that  it  resists  scratching 
and  cannot  be  readily  loosened  in  water. 

An  interesting  brochure  describing  the  uses  of  **d«g*’  colloidal  graphite  in  the 

_ _ electronics  and  electrical  industries  is  yours  for  the  asking. 

I  li  ■  _  A  1  ’  Write  today  for  your  free  copy  of  Bulletin  #433-5M. 


Acheson  Calloids  Corporatiin  Pirt  line,  iuh. 

...ilM  tcfeiSM  MWii  LWM,  LMdMt 


I 


iii 


I 
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Cont«rv®**'' 

power  supp 
day  for  you 
able,  it  i»  th 
laboratory  t 


For  Industrial  Sarvlclng.  Safety  is  the  prime  feature  of 
Type  YNA-4.  Its  plywood  and  fibre  case  is  fully  insulated 
and  oil-resistant.  Light  in  weight,  easy  to  carry.  High 
stability.  Internal  amplitude  calibration. 


For  madium  bond  width  oparotion  (20-S  me)— the  ST-2C 
(below)  is  just  the  ticket.  This  instrument  is  particularly 
good  for  microwave  relay  servicing,  where  desired  repro¬ 
duction  requires  broad  band  width  and  fast  sweep.  Easily 
carried — weighs  only  43  pounds. 


SPECIFICATIONS 

Ssnsithrfty— OscWoscops  TnM  ST-2A  (opsosits  pagt) 

Vtrtical 

AC  Input  -.015  volts  RMS  per  inch 
DC  Input-2.0  volts  DC  per  inch 
Probe— .20  volts  RMS  per  inch 
Horizontal— .4  RMS  volts  per  inch 
Maximum  Input  Potential  -500  V  peak.  Vortical  or  Horizontal 
Deflection  Plates  -Vertical:  27  V  DC  per  inch 
Horizontal:  33  V  DC  per  inch 


Ssnsittvtty— OtcNIoscops  VNA-4  (bft) 

Vertical  attenuator  position  Min.  sensitivity  volts  dc/inch 

Open  Grid  0.5  (0.18  RMS.  ac) 

XI  0.5  (vanablei  (0.18  RMS) 

X.l  5.  (1.8  RMS) 

X.01  50.  (18.  RMS) 

Horizontal;  0.6  volts  dc/inch  (.21  rms) 


Stnstttvity— OscWotcop*  ST-2C  (bottom  loft) 

Vertical 

AC  Input  -0.075  volts  RMS  per  inch 
Probe  1.0  volt  RMS  per  inch 
Horizontal-  0.4  volt  RMS  per  inch 
2  Axis  nefative  15  volts  peak  to  intensify 
Deflection  Plates  Vertical;  27  V  DC  Mr  inch 
Horizontal:  33  V  DC  per  inch 
Maximum  Input  Potential  Vertical:  500  volts  RMS 
Horizontal:  10  volts  RMS 
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Power  Supply  VPO-2 

DC  voltage  output;  25(MS0  volts  (positive  or  negative  may  be 
grounded  to  chassis) 

DC  current  output:  0-300  milliamperes 
AC  output:  6.3  volts  10  amperes  unregulated 


Alignments^  Trouble  Shooting,  Signal  Tradi 


Here's  the  precision  testing  equipment  thot  delivers 
reliability,  accuracy  and  speed  for,  TV  servicing, 
laboratory  ond  industrial  applications 


IN  TV  receiver  testing,  the  ST-2A  scope 
shown  at  right  has  earned  the  praises  of 
manufacturers  and  engineers  alike.  The  scope 
responds  instantly  when  signal  is  turned  on 
or  off,  even  under  overloads.  Intensity  level  is 
excellent  and  trace  definition  extremely  fine. 
Operator  sees  all  pips  clearly. 

One  of  our  faaory  customers  has  50  of  these 
scopes  in  constant  operation.  In  one  year,  re¬ 
placement  for  them  has  consisted  of  only  two 
dozen  tubes  and  one  selector  switch. 

The  General  Electric  oscilloscopes  you  see 
here  will  give  you  more  accurate  service,  over 
a  longer  period,  than  ordinary  scopes  of  the 
same  class.  The  G-E  electronics  office  in  your 
city  has  full  information  on  this  subject. 


Sharp  Pictwra  raduca*  oparotor  fatigua.  This  ST-2A  uni 
is  primarily  a  general  purpose  instrument  for  laboratories 
and  servicing.  Its  wide  frequency  response  (0-1  me)  also 
makes  it  useful  for  television  receiver  circuit  work,  the 
application  shown  above. 


rOU'LL  WAMJ  THBSS  SUllSTIMS 


General  Electric  Company,  Section  4121 
Electronics  Park,  Syracuse,  New  York 

Send  me  your  new  bulletins  on  General  Electric  Scopes  and  Power  Supplies. 


name 


ADORES! 


state. 
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CONTACT  POINTS  between  coaxial 
cable  and  structural  steel  members 
are  cushioned  with  two  half-lapped 
layers  of  “Scotch”  Electrical  Tape 
No.  22.  Tape  is  tough,  stretchy  to 
absorb  vibration  and  sway. 


HARNESSING  CABLES  with 

“Scotch”  Electrical  Tape  No.  22 

Srior  to  installation  in  Empire 
tate  TV  antenna.  Plastic  backing 
of  tape  resists  abrasion,  gives  di¬ 
electric  strength  of  10,000  volts. 


The  term  "Scotch"  end  the  pleid  dcaipi  ere  reipatered  trede  merke  for  the  more  then  100  preeenre-eeneitive  edheeive  tepee  mede  in  U.S.A.  by 
MinneeoU  Minins  &  Mfg.  Co.,  St.  Peul  6,  Minn.— eleo  mekere  of  "Scotch”  Sound  Recording  Tepe,  "Undereeel”  Rubberiied  Coeting,  "Scotchiite" 
Reflective  Sheeting.  "Sefety-Welk”  Non-elip  Surfecing,  "3M"  Abreeivee.  "3M”  Adheeivee.  General  Export:  Minn.  Mining  &  Mfg.  Co.,  Intemetional 
nivkuon.  270  Perk  Avenue.  New  York  17.  N.  Y.  In  Ceneda:  Minneeota  Mining  It  Mfg.  of  Cenede.  I.td.,  lx>ndon.  Canada. 


1472  FEET  ABOVE  THE  STREET!  Steeplejack  protects  TV  cables  from  abrasion  with 
“Scotch”  Electrical  Tape  No.  22  on  top  Empire  State  Bldg.,  New  York. 


Tough  tape  cushions  cables 
in  world’s  tallest  antennal 
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1  Strong  winds  and 

structural  sway  cause 
■  '  plenty  of  abrasion  prob- 

.  Iljb  lems  on  TV  cables  in- 

/p  ^  side  the  world’s  tallest 
r|rlh  antenna  on  the  Empire 

— r,  PV_  State  Building.  Insula¬ 

tion  failure  can  put  five 
stations  off  the  air.  Repairs  can  be 
costly,  dangerous. 

Solution?  “Scotch”  Electrical  Tape 
No.  22  protects  all  contact  points,  de¬ 
pendably  insulates  in  all  kinds  of 


weather  rain,  snow,  sleet,  salt  air  and 
burning  sunlight.  That’s  tough  punish¬ 
ment  for  any  insulation! 

And  this  stretchy,  stick-at-a-touch 
plastic  tape  is  giving  top-quality  per¬ 
formance  on  many  other  installations. 
It  can  do  a  better  job  for  you,  too  — 
a  faster,  neater  application  —  a  more 
lasting  job  that  can  save  you  real  money. 

Try  it  today  and  see.  Insist  on 
“Scotch”  Brand  Electrical  Tape— it’s 
the  one  tape  that  does  the  job  of  two. 
There’s  nothing  else  like  it! 


FREE  BOOKLET  “Tapes  for  Tele¬ 
vision”  gives  many  time-saving 
uses  of  pressure-sensitive  “Scotch” 
ElectricalTapes.Write;  Minnesota 
Mining  &  Mfg.  Co.,  Dept.  E-121, 
St.  Paul  6,  Minnesota. 


ICOTCH 

BRAND 

Electrical  Tape - 
No.  22 


HlSiMrc 


^ANT  NO  1 


7/  /  ^ 

::#4.v  /  « 


On  any  problam  involving  tochnical 
coraniks,  lha  cooporotion  of  owr  ongi- 
noort  it  ovoiloblo  on  roquott.  Thoir 
half  o  contury  of  tpociolizod  oxpori- 
•nco  hot  onoblod  thorn  to  holp  tolvt 
many  difforont  dotign  probkmt.  Hand 


V 


mod#  oxporimontol  or  tost  dotignt  con 
bo  modo  quickly  and  at  rootonoblo 
cott.  Whon  tho  dotign  hot  boon  tottod 
and  porfoctod,  quantity  production  It 
now  moro  quickly  ovoiloblo  from  our 
now  plontt  which  oro  in  production. 


SOTH  VIAR  Of  CflAMIC  ItADttSHIf 

AMERICAN  LAVA  CORPORATION 

CHATTANOOGA  S,  TINNItSII 

OmCMA,  «CftO*eirTAM  AMA.  ft..  WpwmA,  M.  I..  afttoN  >4«M  •  CMCAOO.  SM  UMft  ft..  CmmI  ftint 

rNllA»fiMIA.  t«4t  Mortb  »»••«  tl  .  tl«««oo«*  4.>«t3  •  lOI  AMOIIit.  >31  tAolb  Mill  tt..  M«U«I 

M|W  fN«lAN».  1134  M««omI»oo*No  A**.,  CAaAf<«»«.  Mmo..  KItilMtf  r>44MI  o  ft.  ImN.  UH  A**..  4M9 

lOMlWfttil.  MM  A  0#wn  C*  .  MU  OrM*  ftkm.  ftftlM  ».  Mm  Mlf 


AMPERES 


D^C 

AMPERES 
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The  most  complete  line 
in  the  industry! 


In  the  complete  line  of  Westinghouse  Electrical  Instruments,  you’re  sure  to 
find  the  right  answer  to  your  measuring  requirements.  Moreover,  you’ll  get  a 
wider  seleaion  for  specific  applications,  whether  it  be  a>c  or  d*c  current  and 
voltage,  single  or  polyphase  circuits,  watts  or  vars, frequency,  power  factor,syn- 
chroscopes,  temperature  indicators,  ground  detectors  or  position  indicators. 

For  laboratories,  production  lines,  power  plants,  field  service,  or  military 
operations— whether  the  requirement  is  for  recording  or  indicating— for 
portable  or  permanent  applicadon- Westinghouse  Instruments  give  you 
lasting  accuracy. 

Meets  A.S.A.  Performance  Requirements 

Every  Westinghouse  Instrument  is  built  to  meet  the  rigid  performance  require¬ 
ments  of  the  American  Standards  Association.  No  more  exacting  guarantee 
of  an  instrument  can  be  made. 

Competent  Application  Assistance! 

Westinghouse  Instrument  Application  Engineers  are  available  to  help  you  in 
selecting  and  applying  the  proper  instruments  for  your  application.  Simply 
call  your  nearest  Westinghouse  office. 

For  complete  information  on  Westinghouse  Instruments  write  for  Booklet 
B-4696.  Address:  Westinghouse  Electric  Corporation,  P.  O.  Box  No.  868, 
Pittsburgh  30,  Pennsylvania. 
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For  all  your  potentiometer  needs 
check  this  complete  L&N  line 


temperature  vt.  temperature-difTerence,  calorimetry,  pH 
and  other  emf  cell  work  . . .  self-contained  portables  for 
temperature  and  pyrometer  checking . . .  and  the  popular, 
general-purpose  Type  K's.  Models  run  from  highest  to 
moderate  precision.  They  come  in  convenient  single, 
double,  even  triple  ranges  ...  to  suit  the  job  at  hand. 

Naturally,  we  can't  begin  to  tell  you  all  you  want 
to  know  in  so  short  a  table.  So  for  complete  details,  let 
us  send  you  catalog  information.  Simply  write  our  nearest 
office,  or  4979  Stenton  Ave.,  Phila.  44,  Pa. 


When  you're  looking  for  the  right  potentiometer  to  do 
a  specific  job,  it  will  pay  you  to  check  the  complete 
L&N  line  first.  Whether  you  need  the  extreme  precision 
of  an  N.B.S. -certified  Wenner,  the  convenience  of  a 
Micromax  or  Speedomax  recorder,  or  an  intermediate 
instrument,  you'll  find  the  characteristics  you  want  in  a 
soundly  engineered  L&N  potentiometer. 

More  than  a  score  of  models  comprise  the  line.  Just 
glance  at  the  table  below.  There's  a  potentiometer  for 
practically  any  purpose— measurement  of  low  voltages. 


other  low  voltsgee 


primary  tUndards 


:  calorimetry 


calorimetry 


OtoO.01  V 


mp;  temp>differertce; 
temp-current;  etc. 


otoai  V 


Otoaiei  v;0to1.61  V 


general 


0toa016v;0to1.6v 


corroeion  tettir>g 


pyrometer  check  (lab.) ;  temp. 


pyrometer  check  (plant) ;  temp. 


0  to  16  mv;  0  to  70  mv;  or  as  spec. 


pyrometer  check  (plvit) ;  temp. 


0to16mv4  1 6  to  64  mv;  or  as  spec. 


0to16.1  mv;0to00.6mv 


pyrom.  check  (1^.  4  plant) ;  temp. 


single;  direct-readirtg  temp. 


pyrom.  check  (lab.  A  plant) ;  temp. 


double;  direct-reading  temp. 


body  tempe. 


temp,  check  (lab.  or  plant) 


single  or  double,  u  spec. 


ammeter,  voltmeter,  wattmeter  test 


lamp  efficiency  test. 


automatic  indicating,  recordi 


controllirH):  ^tage,  tei^.,  pi 


tUnder  normal  operating  conditions,  except  when  using  lowest  part  of  ranges. 


*Self-oontained 


4rl.  Ad  EN(12) 


MODEL 

CAT. 

NO. 

Wenner 

7559 

(N.B.S. -cartifiad) 

7556 

1 

7620 

(Single)^ 

— 

7621 

'  * 

7622 

(Double) 

_  - - 

7623 

Typa  K-1 

7551 

Typa  K-2 

7552 

Studanta’ 

7651 

Indicator  * 

7655 

7659 

Millivolt 

8667 

Indicator  * 

8656  B,D,X 

8657 

8662 

8656 

Temperature  * 

8659 

Indicator  * 

8663.CD 

8663-X 

Panel  Indicator  * 

8671-76 

pH  Indicator  * 

7663-A1 

Brooks 

7630 

(Oaflaction) 

7640 

Micromax  * 

Spaadomax  * 

70 
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Illustrations  approximately  actutsl  sixe. 

Temperature  Compensating  DISK  Capacitors 

(!a|)a<'ily  ran"<‘  from  -fTo  mnif  on  llic  l)i-6  NllOU  iiialerial  down  to  .3  iiiiiif  on  the  Dl-I  size  with 
tolerances  of  or  greater.  Conservatively  ratHl  for  working  xoltage  at  i>00  volts  DC  and  flash 

tested  at  1500  volts  DC.  Insulation  resistance  at  100  volts  is  well  over  10,000  megohms.  Electrodes 
are  fired  directly  to  the  low  loss  dielectric  and  are  coated  with  a  non-hydros«'opic  phenolic  for  protec¬ 
tion  against  moisture  and  high  hninidities.  Conform  to  RTMA  Class  1  ceramic  capacitors. 


Extended  Temperature  Compensating  DISK  Capacitors 

Produced  from  a  recently  developed  group  of  extended  coefficient  ceramics,  this  type  of  Hi-Q  Disk 
permits  a  much  wider  temperature  compensating  range  than  was  possible  on  the  formerly  available 
normal  linear  temperature  coefficient  ceramics.  Specifically  developed  for  applications  requiring  a 
very  large  gradient  of  capacity  versus  temperature.  These  new  Hi-Q  Disks  exhibit  relatively  higher 
dielectric  constants  permitting  capacities  in  the  range  intermediate  between  the  high  K  and  linear  or 
normal  group  of  ceramics.  The  Q  (a  minimum  of  230  at  1  megacycle)  is  somewhat  lower  than  the  Class 
1  ceramics.  It  has,  therefore,  not  heen  classified  by  RTMA  as  Class  1.  However,  characteristics  are 
superior  to  by-pass  Class  2  ceramics. 


Companion  Lines  to  the  Popular 
Hl-Q  By-pass  DISK  Capacitors 

The  widely  used  Hi-Q  By-pass  Disks  are  fixed  ceramic 
dielectric  capacitors  which  meet  RTMA  Class  2  specifica¬ 
tions.  They  are  available  in  the  complete  capacity  range 
of  from  .3  mmf  to  .30.000  mmf.  Standard  tolerances  of  5% 
thru  20^0  where  applicahle  can  be  furnished. 

W rite  for  Engineering  Bulletin  Giving 
Details  of  all  Hl-Q  DISK  Capacitors 


Trade  Mark  Registered,  V.  S.  Patent  Office 


taut  OHICIti  NawYork,  Ptiiladalphio, 
Datroit,  Chicago,  lo>  Angalai 


rUNfSt  Olaon,  N.  Y.,  Franklinvilla.  N.Y. 

iauwp,  Po..  Myrtta  taoch,  S.  C 
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How  about  this  for  a  starter? 


You  are  looking  at  the  business  end  of  a  synchronous 
motor  starter.  The  two  parts  magnified — a  shaft  insulator 
and  high-voltage  panel — are  made  of  Sy nthane  laminated 
plastics — for  good  reasons. 

Important  requirements  of  the  insulator  and  panel  are 
excellent  electrical  insulating  ability  and  ease  of  machin¬ 
ing  to  close  tolerances.  The  shaft  has  to  be  dimensionally 
stable,  remain  straight  and  true.  The  Clark  Controller 
Company  found  in  Synthane  fhe  proper  combination  of 
projjerties  for  these  two  parts  of  their  4160  Volt — 3 
Phase  Synchronous  Motor  Starter. 

You  may  need  an  entirely  different  combination  for 
your  application.  In  Synthane  you  have  strength,  light¬ 


weight,  resistance  to  moisture  and  abrasion,  hardness, 
denseness,  toughness.  Synthane  is  also  unaffected  by  oils, 
greases,  many  corrosive  atmospheres,  gases  and  solutions. 
It  is  available  in  many  grades  for  easy  selection  of  specific 
qualities  and  in  various  forms  such  as  sheets,  rods,  tubes 
or  ready-fabricated  parts,  or  may  be  economically  molded 
from  laminated  or  macerated  materials. 

In  short,  Synthane  has  the  right  combination  of  projj¬ 
erties  and  forms  for  electrical,  mechanical  and  chemical 
jobs  in  every  industry. 

Write  for  the  new  complete  catalog  of  Synthane  Lami¬ 
nated  Plastics,  containing  grades,  properties  and  uses. 
Synthane  Corporation,  6  River  Road ,  Oaks,  Pennsylvania. 


swift  ANE 


PLASTICS  WHERE  PLASTICS  BELONG 


Manufacturars  of  laminatod  plastics 
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a  statement  of  fact 


AMP  CAPITRON  CAPACITORS  and 

AMP  Pulse  Forming  Networks, 

fabricated  with  AMPLIFILM,  are 

smaljer  and  lighter,  at  working 

voltages  of  3  KV  and  higher,  than  any 

other  products  of  equal  electrical  characteristics. 


PULSE  FORMING  NETWORKS 


AMPLIFILM  DIVISION 

Aircraft-Marine  Products,  I 

2100  Paitfi  Strttt,  Harrlikirc  10,  Pa. 

AMP  Triii-aaili  Itf.  ■.$.  Pat  tlf. 


AMP  CAPITRON  High  Voltage  Capacitors  and  Pulse 
Forming  Networks  are  particularly  suitable  for  applica¬ 
tions  where  miniaturisation  or  maximum  conservation 
of  weight  are  paramount  factors.  Units  can  be  installed 
adjacent  to  irregular  or  curved  surfaces  with  terminal 
outlets  placed  to  permit  the  most  efficient  and  compact 
circuiting.  They  will  operate  effectively  at  both  lower 
and  higher  temperatures  than  ordinary  units  which  use 
paper,  mica,  or  plostic  dielectrics. 


Write  for  complete  information.. 


20  KV  PoiM  Forming 
Network  rodeaignad 
using  AMPLinLM. 
Volnmn  and  woigkt 
radnetioa:  64%l 


8,000  V,  .9  micro-Mzad 


capacitor  rndaaigMd 
using  AMPLIFILM. 
Volume  and  weight 
redaction:  S7%l 


CAPITRON 


HIGH  VOLTAGE  CAPACITORS 
and 
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MlAiLi 


Brain  power,  V 
experience,  '^1 
•uperb  fnciiilies  ' 

all  in  one  package  at 


e  Television  / 

e  Video  and  display  systems  / 
e  Audio  and  communications  I  ^ 
e  Teleprinter  techniques 
e  Precise  electro-mechanisms 
e  Aeronautic  control  devices 
e  Data  transmission  and  recording 
e  Facsimile 


In  each  of  the  defense-important  fields  listed  here,  the  Gray  organization  has  recently  solved  important 
problems.  These  facilities  are  available  to  prime  contractors  and  to  the  military  services  as  our  contribution 
to  the  national  effort  in  furtherance  of  communications,  engineering  or  electro-mechanical  designing.  A 
booklet  telling  more  of  the  Gray  story  will  be  sent  for  the  asking. 

P  rUosc  wrift  for  Bulletin  RB*12  describing  the  above  equipment 


AND  DIVILODIUNT  CO.,  INC,  I*  AMOR  ST.,  HARTFORD  I,  COM 

Division  of  The  GRAY  MANUFACTURING  COMPANY— 

Originators  of  the  Grov  Teiephone  Pay  Station  and  the  Gray  Audograph 
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iP 
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in  your  radar- response ^ 
curve  with  G.  E.*s  new 
A-TR  Type  01-6038! 


Short  recovery  time 
is  a  built-in  feature! 


BE  SAFE,  BE  SURE  .  .  .  SPECIFY  G-E!  Broad¬ 
band  gas  switching  tubes  for  microwave 
applications  were  pioneered  by  G-E.  This  re¬ 
search  and  extensive  know-how  stand  squarely 
back  of  the  new  GL-6038’s  performance,  as 
with  other  TR,  A-TR,  and  Pre-TR  types 
bearing  the  G-E  name.  Get  up-to-the-minute 
information!  Wire  or  write  for  Bulletin  ETD- 
158.  General  Electric  Company,  Electronics 
Division,  Section  9,  Schenectady  5,  Sew  York. 


NOW  READY  FOR  DESIGNERS  AND  USERS! 
General  Elearic’s  pace-setting  A-TR  tube 
licks  slow  recovery  time  by  employing  a  long¬ 
life  deionizing  agent. 

MEANS  A  BETTER  SCREEN  IMAGE!  The  fast 
recovery  of  the  GL-6038,  by  levelling  off  the 
radar-response  curve,  helps  produce  a  screen 
image  that  is  steady  and  complete,  with  no 
fadeout  tendencies.  Your  equipment  "sees” 
more  dependably. 


G.E.  OFFERS  THESE  HIGH-PERFORMANCE  GAS  SWITCHING  TUBES  TO  MEET  YOUR  MICROWAVE  NEEDS 


MAX  PEAK 
POWER 


LEAKAGE 

POWER 


ROUP 


FREQ.  RANGE 


8490-9578  me 


4  mu  sveot  —3  db 

lOAOlO  O 
TTPICAl 


9000-9600  me 
9000-9600  me 
8500-9000  me 
2680-2820  me 
2775-2925  me 


liAKACI  iNIIOr 

.0002  jouUt 


2700-2910  me 


ELECTRIC 
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ACTUAL 

SIZE 


new! 


ITPYRAIVIID 

7f  tiny  type  85LPT 

'  TUBULAR 
PAPER 
CAPACITORS 


Fit  anywhere! 

Suitable  for 
85°C.  operation! 

•t. 

CAPACITANCE  RANGE: 

0001  TO  5  MFD 
VOLTAGE  RANGE: 

POO  TO  600  V  INCLUSIVE 

Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 

wmif  FOR  COMPLETE  LITERATURE 
Rt'prp^fntilivps  2nd  Distnbulors 
Throughout  the  U  S  A  2nd  C2n2d2 


f’YRAMID  tlECTRIC  COMPANY 

■IMS  Hudson  Bouirvard 
Softli  R.  rq^n,  N  J  ,  U  S  A 

U!K-fcA».‘'  oVUX  Nc'lh  Bficj.  n  N  J 
;  A|  II  A  :-4-|  Pyto.^  du'.n 


BUSINESS  BRIEFS 

By  W.  W.  MacDONALD 


LAST  MONTH  we  intimated 
that  the  peak  of  military  equip¬ 
ment  production,  orisrinally 
planned  to  occur  in  mid-1952, 
might  not  be  reached  until  much 
later,  and  that  the  resulting  con¬ 
tinued  shortage  of  most  critical 
materials  could  easily  hold  down 
production  of  civilian  goods  in 
even  the  last  quarter  of  next  year. 
Since  then,  additional  government 
appropriations  have  been  added  to 
the  already  large  budget,  so  relief 
that  seemed  unlikely  now  appears 
downright  impossible. 

Cessation  of  hostilities  in 
Korea  could  cause  a  lull  in  mili¬ 
tary  equipment  production,  but 
the  lull  would  probably  be  quite 
temporary.  People  in  government 
whose  opinions  we  have  had 
reason  to  value  in  the  past  say 
that  Washington  is  now  generally 
convinced  that  we  must  have  a 
large  military  establishment  in 
being,  and  that  nothing,  even  an 
election,  would  more  than  tempo¬ 
rarily  delay  its  completion. 


r  SO  FAR,  about  60  percent  of  the 
military  dollar  spent  for  elec- 
I  tronic  equipment  has  gone  for  a 
relatively  small  number  of  highly 
complex  items  not  lending  them¬ 
selves  ideally  to  mass  production 
methods.  Deliveries  for  such  items 
will  probably  be  stepped  up  about 
300  percent  in  1952.  Eventually, 
about  150  different  kinds  of  equip¬ 
ment  are  expected  to  account  for 
75  percent  of  total  planned  pro¬ 
curement  of  military  electronic 
equipment,  and  many  of  these  do 
lend  themselves  to  mass  produc¬ 
tion  methods. 


SPEAKING  OF  SUBCON- 
TRACTS,  Gilfillan  has  a  multi- 
million-dollar  order  for  CPN-4 
ground-controlled-approach  radar 
equipment.  There  are  159  subcon¬ 
tractors  at  what  is  known  as  the 
first  level;  47  percent  have  25  or 
less  employees,  20  percent  have 
from  26  to  50  employees,  16  have 
1  from  51  to  100,  11  have  from  101 


to  200  and  6  percent  have  over  200 
employees. 

Involved  in  the  order  are  such 
people  as  Weber  Showcase  &  Fix¬ 
ture,  building  the  trailer  body  and 
using  37  subcontractors  of  its 
own,  O’Keefe  &  Merritt,  making 
the  diesel  generator  and  using  42 
subcontractors,  and  Air  Equip¬ 
ment,  making  cases  and  reflectors 
and  using  15  subcontractors. 

The  list  of  suppliers  to  the 
prime  contractor  and  to  the  vari¬ 
ous  subcontractors  reads  like  a 
manufacturing  who’s  who  in 
America.  We  have  it,  but  it  is  too 
lengthy  to  publish  here.  The  busi¬ 
ness  is  really  spread  around. 

A  GALVANOMETER  MAKER 
tells  us  that  his  tiny  instrument 
coils  are  wound  on  cores  made  of 
iralrtiti  tusk,  this  material  having 
fine  electrical  and  mechanical 
properties.  He’s  had  to  buy  his 
tusks  lately  from  GI’s,  who 
brought  them  home  as  souvenirs, 
because  the  supply  among  taxi¬ 
dermists  is  nearly  depleted.  Fed¬ 
eral  law,  it  seems,  protects  the 
walrus  to  the  extent  that  the 
beast’s  choppers  cannot  ordinarily 
be  imported  through  normal  com¬ 
mercial  channels. 

TRAVELOG:  National  Elec¬ 
tronics  Conference  in  Chicago 
pulled  3,200  men  (including  four 
from  Electronics)  to  the  Windy 
City,  as  against  2,200  in  1950  and 
2,000  in  1949.  Exhibits  overflowed 
into  the  halls,  a  condition  that  will 
be  rectified  in  1952  by  shifting  the 
Conference  to  the  Hotel  Sherman. 

Bulletin  board  at  the  Edgewater 
Beach  was  crowded  with  ads  for 
engineers.  Electronic  Associates 
booth  contained  a  sign  reading: 
“Applications  for  engineering  posi¬ 
tions  gleefully  aeeepted.”  Emerson 
Radio  distributed  free  morning 
newspapers  to  all  hotel  rooms,  af¬ 
fixed  a  sticker  urging  engineers  to 
“phone  John  J.  Hopkins  if  inter¬ 
ested  in  job  opportunities.”  Sid 
Chertok  of  Sprague  suggested  that 
some  enterprising  engineer  might 
profitably  wear  a  sandwich-sign 
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Guided  missiles 


and  in  the  ground  receiving  system 


29  SYiMAZ/A  C^YSrAL  p/opas 


IN  the  Air  Material  Conunand’t  guided 
miasile  research  at  Alamagordo,  N.  M., 
transmitters  in  the  airborne  units,  operating 
on  a  pulse  system  modulated  with  reference 
to  time,  send  out  pertinent  data  on  tempera* 
ture,  air  pressure,  speed  and  structural 
strains.  The  signals  are  received  by  the 
ground  telemeteringsystem  shown  at  the  left. 

This  ground  system  uses  a  total  of  29 
Sylvania  Crystal  Diodes — 25  lN34’s  and 
one  1N38  (Germanium) ;  3  lN21B’s  (Sili¬ 
con).  Major  reasons  for  the  selection  of  the 
Sylvania  Diodes  are  their  reliability  and 
accuracy — outstanding  advantages  of  these 
components  wherever  they  are  used,  but  par¬ 
ticularly  important  in  operation  under  desert 
conditions. 

Sylvania  Crystal  Diodes  nuy  improve  the 
performance  standards  of  your  equipment — 
or  permit  more  compact  designs.  Get  the  facts  I 


Mml  coupon  for  literature 


Sylvania  Eloctrlc  Sredwcl*  hw. 

Ebetronio  DWIUan,  S-IOIl 
1740  Broadway,  Now  York  IV,  N.  V. 

Gentlemen: 

Please  send  literature  on  your  Germanittm  and 
Silicon  Diodet. 


Electronict  Dioision,1740  Broadway,  New  York  19, N.  Y. 

OBIMK  KM(0;  HM IW;  IHfWM  KIM  IIB;  amMC  lOr  EEMIKM; 

nswiam  iMt  nnm  SH  iMi  ISM  nicQ;  tan  lus;  nmuM: 
osaasB 
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(continued) 


BUSINESS  BRIEFS 


)UNTS  IFOR  ASSURED  CONTROL  OF  SHOCK  AND  VltRATfON 


NEW  ALL-METL 
BARRYMOUNTS 

^or  Unusual  Airborne 
Applications 


“RUGGEDIZED” 
BARRYMOUNTS  AND 
MOUNTING  BASES 

Note  Available  to  Meet  Shock 
Requirements  of  AN~E-19 

Barry  vibration  isolators  and 
mounting  bases  are  now  available 
in  “ruggedized”  construction,  to  with¬ 
stand  the  severe  shocks  of  arrested 
landings  in  aircraft  carrier  service 
and  of  crash  landingfs.  These  units 
are  tested  to  meet  the  shock-test  re¬ 
quirements  of  Specification  AN-E-19, 
for  the  equipment  sizes  listed  in 
JAN-C-172A. 


WHILE  IN  CHICAGO  we  went 
down  to  the  Hotel  Sherman  to  see 
what  we  could  see  at  a  joint  meet¬ 
ing  of  the  American  Institute  of 
Physics,  Optical  Society  of  America 
and  the  Acoustical  Society  of 
America.  We  saw  a  great  many 
booths  occupied  by  book  publishers 
(including  our  own  McGraw-Hill 
boys)  and  by  manufacturers  of 
electronic  instruments,  with  the 
emphasis  in  both  cases  upon  nu¬ 
clear  re.search. 

We  also  saw  an  awe-inspiring 
employment  agency  in  operation. 
As  engineers  .seeking  jobs  entered 
a  “bargain  basement”  on  a  floor 
below  the  exhibits  they  picked  up 
a  numbered  check  reminiscent  of 
those  you  u.se  to  insure  being 
waited  upon  in  turn  in  a  super 
market.  Next  they  went  to  a  “classi¬ 
fier”,  who  told  them  how  to  fill  out 
an  elaborate  form.  Then  they 
waited  until  their  number  was 
called  over  a  loudspeaker.  Finally, 
they  went  to  desks  where  repre¬ 
sentatives  of  73  companies  looking 
for  engineers  had  interviewers. 

Watching  the  faces  of  interview¬ 
ers  and  interviewees,  we  had  no 
difficulty  determining  who  was  do¬ 
ing  the  selling. 


These  new  Barrymounts  provide  the 
aircraft  and  electronic  engineer  with 
a  vibration  isolator  designed  to  meet 
the  unusual  temperature  and  envi¬ 
ronmental  conditions  encountered  in 
high-altitude,  high-speed  flight.  Em¬ 
ploying  no  organic  materials,  these 
mountings  are  not  subject  to  tem¬ 
perature  influences  that  may  affect 
the  performance  of  other  mountings. 

ALL-METL  Barrymounts  offer  a 
wide  load  range  with  uniform  per¬ 
formance.  They  have  a  natural  fre¬ 
quency  of  about  7H  cycles  per  second, 
with  low  horizontal  stiffness  for  maxi¬ 
mum  isolation  of  horizontal  vibration. 
Transmissibility  at  resonance  is  only 
414.  There  is  no  snubber  contact  nor 
resonance  carry-over  when  ALL- 
METL  Barrymounts  are  vibrated  at 
government-specified  amplitudes. 

These  mountings  are  designed  espe¬ 
cially  for  unusual  military  condi¬ 
tions.  They  meet  the  vibration  re¬ 
quirement  of  JAN-C-172A,  MIL-E- 
5272  (USAF),  and  MIL-T-5422 
(BuAer).  For  details  of  sizes,  ranges, 
and  construction  of  unit  mounts  and 
bases  using  ALL-METL  Barry¬ 
mounts,  see  catalog  509. 


“Ruggedized”  Barrymounts  are 
available  in  both  the  air-damped  type 
and  •  th<  ALL-METL  type.  Air- 
damped  Type  770R  covers  lo^  ranges 
between  14  lb.  and  9  lbs.  Air-damped 
Type  780R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  ALL-METL 
Type  6600R  covers  load  ranges  be¬ 
tween  4  lbs.  and  35  lbs.  Type  M-112R 
covers  ranges  between  2.  and  10  lbs 


TORONTO  al.so  claimed  some 
of  our  travel  dollars  during  the 
month,  with  the  Radio  Fall  Meeting 
of  the  IRE  and  RTMA  the  target. 
(Syracuse  gets  the  meeting  in  1952, 
Toronto  again  in  1953.) 

Trying  to  read  in  our  room  at 
the  King  Edward,  it  occurred  to  us 
that  engineers  primarily  concerned 
with  high  frequencies  were  conven¬ 
ing  under  25-cycle  lights. 

Among  other  things,  we  learned 
at  a  session  devoted  to  reliable 
tubes  that  the  aircraft  industry  is 
starting  to  use  the  phrase  “instru¬ 
ment-quality  tubes.”  At  the  same 
session  R.  S.  Bolan  remarked  that 
some  commercial  miniature  tubes 
selling  for  80^  had  $4  counterparts 
for  more  rigorous  service  and  that 
the  military  might  eventually  need 
$20  tubes. 

We  learned,  too.  from  DuMont’s 
John  Van  Duyne,  that  tv  receiver 


“Ruggedized”  mounting  bases, 
equipped  with  Barrymounts  of  the 
above  types,  are  available  in  stand¬ 
ard  JAN  sizes  (JAN-C-172A)''  and 
in  special  sizes  to  meet  customers* 
requirements.  A  conspicuous  advan¬ 
tage  of  these  "rug^gedized”  Barry 
bases  is  the  gain  in  strength  of  the 
base  framework  itself  —  beyond  JAN 
requirements  —  achieved  with  very 
little  increase  in  weight  for  loads 
up  to  60  lbs.  by  design  modification 
of  standard  JAN  bases.  For  greater 
loads,  the  “ruggredized”  Barry  bases 
are  of  stainless  steel  instead  of 
aluminum.  Write  for  data  sheet. 

Sm  our  oSrartiMmmt  ■uyar't  Guid*  sa«M  240-241 


•  S02  -  Air-damped  Barrymounh  (or 
aircraft  tarvica;  alto  mounting 
batat  and  inttrumant  mountings. 

•  509  — ALL-METL  Barrymounts  and 
mounting  basas  for  unusual  air¬ 
borne  applications. 

•  504  —  Shock  mounts  and  vibra- 
•  tion  isolators  for  marina,  mobile, 

and  industrial  uses. 

•  607  —  How  to  cut  maintananca 
costs  by  using  Barrymounts  with 
punch  prassas. 
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chassis’  generally  radiate  more  in-  j 
terferenee  than  the  antennas  con-  | 
nected  to  them,  that  the  most  seri-  j 
ous  interference  is  from  the  vhf  | 
oscillator,  that  this  type  of  radia-  | 
tion  is  largely  suppressed  by  the  . 
use  of  properly  designed  oscillator  | 
shield  cans,  and  that  the  use  of 
metal-textile  gaskets  between  such 
cans  and  the  chassis  very  much 
simplifies  assembly  in  manufactur¬ 
ing. 

Several  papers  presented  at  the 
meeting  will  soon  appear  in  the 
columns  of  Elkctronics. 

CONSERVATION  .MEASl’RES 
in  the  production  of  radio  and  tele¬ 
vision  receivers  will  result  in  a  sav¬ 
ing  of  70,000  tons  of  critical  metals 
in  19.51,  according  to  RTMA.  In 
addition  to  the  savings  achieved  by 
con.servation  measures,  additional 
metal  will  be  freed  by  the  20  per¬ 
cent  reduction  in  number  of  tv  sets 
made  during  the  year,  most  in<lus- 
try  leaders  believing  we  will  wind 
up  1951  with  a  total  of  from  5  to 
.5! -million  sets. 

COIJ.ABORATION  of  several 
companies  in  our  field,  including  a 
steel  maker  and  a  plate-glass  manu¬ 
facturer,  may  result  in  mid-1952 
pro<luction  of  television  picture 
tubes  having  their  glass  faces 
sealed  to  carbon  steel  rather  than 
the  more  expensive  stainle.ss  vari¬ 
ety.  Cost  of  metal  would  be  about  J 
lower. 

I’OST-FREEZE:  GE’s  Doc 

Haker  guesstimates  that  two  years 
after  the  tv-license  thaw  there  will 
be  248  vhf  transmitters  on  the  air 
(there  are  109  now).  He  thinks 
there  will  also  be  a  minimum  of  86  ^ 
uhf  transmitters  in  operation.  ! 

Five  years  after  the  freeze  Doc  ; 
predicts  a  minimum  of  343  vhf  sta-  | 
tions  and  166  uhf  stations.  ■ 

AMONG  THE  APPLICANTS  I 
for  television  station  licenses  pend¬ 
ing  before  the  bemittened  FCC  are 
Mary  Pickford  Rogers  and  Bing 
Crosby.  ! 

FCC  PUBLIC  NOTICE: 

DOMESTIC  PUBLIC  LAND  MOBILE 

RADIO  SERVICE  ACTIONS:  The 

Comininlon.  by  Im  Chief  of  the  Com¬ 
mon  Carrier  Bureau,  took  the  followlnit 

HCtione  diirinft  the  jmxt  week: 

None  i 


SIGMA  SENSITIVE  RELAYS 


ENGINEKRIBIG  SAMPLESt 


Latrly  we  have  not  often  given  the  two  to  three  week 
sample  service  you  rightly  ex(»ect.  Having  sympathy  for 
the  engineer,  we  are  trying  harder  than  almost  anything 
else  to  restore  this. 

As  for  production,  we  are,  or  so  we  believe,  emerging  from 
a  period  of  serious  hottlenei'ks  which  have  hurt  us,  and  in 
turn,  our  customers.  These  hottlenerks  have  resulte<i  from 
a  variety  of  causes  ranging  from  shortages  to  inaccurate 
fore4’a.Hts. 


Rut  we  are  succeeding  in  straightening  things  out  so  that 
there  is  no  reason  to  anticipate  difficulty  in  getting  }»ro> 
duction  deliveries  of  relays  for  products  now  in  the  design 
stages.  Steps  taken  include  increased  use  of  outside 
facilities,  expansion  in  some  departments.  impro\enient  of 
obsolesi'ent  methods. 


Ask  for  the  service  you  have  a  right  to  expect!  It  won’t  be 
long  before  you'll  get  it  every  time. 


f  TH  9'  MKXTS^  9xr. 
9^0*ari  Samth  Mraimtr^09 

Uamtan  Aiagmm 
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to  equip  any  receiver  for  UHF  channels 


The  Mallory  LHF  converter  has  been  designed  to  [R'rniit  the 
tuning  of  all  L  HF  channels  by  any  T\  receiver,  with  no  sacrifice 
of  V’HF  reception.  Connection  to  the  receiver  involves  only  the 
power  line  and  antenna  leads— no  internal  adjustments  are 
required.  Check  the  characteristics  listed  below  and  in  the  panel 
at  the  left  describing  the  basic  tuner. 

Physical  dimensions  8*4"  x  6H''  x 

Built-in  IF  amplifier  operating  at  the  conversion  fre¬ 
quency  (channels  5  and  6)  makes  up  for  conversion 
and  tuning  losses 

Temperature  compensation  and  stabilization  prevents 
frequency  drift  after  initial  warm-up 

Low  noise  figure 

High  image  and  IF  rejection  ratios 

The  converter  chassis  is  now  available  to  set  manufacturers  for 
assembly  with  cabinets,  dial  plates  and  knobs  of  their  design. 
Complete  technical  literature  will  be  sent  promptly  on  request. 


Mallory  UHF  Tuner 

A  new  version  of  the  continuously 
variable  Mallory  Inductuner®,  con¬ 
sisting  of  three  sections  of  variable 
inductance.  Covers  the  range  between 
470  and  890  megacycles  with  approxi¬ 
mately  2  micromicrofarads  of  shunt 
capacity  and  in  270°  of  shaft  rotation. 
Selectivity  is  excellent  over  the  en¬ 
tire  band. 

Available  now  for  assembly  in  your 
converter  or  as  an  auxiliary  UHF 
tuner  in  your  receiver. 

A'oir  In  DevflopmtiU 
A  combination  VHF-L'HF  tuner. 


Television  Tuners,  Special  Switches,  Controls  and  Resistors 

SERVING  INDUSTRY  WITH  F~  ^ 

Electromechanical  Products  A  m  ■^FWV’ITfinfSTHBTVefeVrTH  ^ 

Resixtiirs  Switches 

Ty  Tuners  p'ibrators 

Electrochemical  Products  I  I  I 

('.apacilors  Rectifiers  H  H  H 

Mercury  Dry  Batteries 

Special  Metals 
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DONALD  G. 

FINK _ Editor  ...  DECEMBER.  I9SI 

(ROSS 

TALK 

►  MANPOWER  . . .  Bill  White,  one 
of  our  favorite  authors,  addresses 
himself  herein  to  the  manpower 
shortage  in  research  and  what  to 
do  about  it  (p  82,  this  issue). 
Which  reminds  us  to  mention  a 
worthwhile  booklet  just  issued  by 
the  Bureau  of  Labor  Statistics  on 
the  outlook  for  employment  in 
engineering  (Supplement  to  Bulle¬ 
tin  968,  August,  1951).  Most  edu¬ 
cators  attribute  the  alarming  de¬ 
crease  in  engineering  college 
enrollments,  which  occurred  two 
years  ago,  to  a  booklet  from  the 
same  source  that  predicted  a 
heavy  oversupply  of  technical 
graduates.  Seldom  has  a  wrong 
guess  done  more  harm  to  the  wel¬ 
fare  of  this  country.  The  new 
booklet  rectifies  the  error  and 
points  out  that  opportunities  for 
engineering  graduates,  including 
women,  will  be  excellent  for  many 
years  to  come.  We  all  should  pass 
on  this  revised  word  to  young 
people  of  our  acquaintance  lest 
they  be  attracted  to  less  reward¬ 
ing  fields. 

►  COLOR  . .  .  We  wish  to  applaud 
Mr.  Charles  E.  Wilson  and  his  ad¬ 
visors  in  the  Defense  Production 
Administration  on  two  counts  re¬ 
garding  color  television.  First,  be¬ 
cause  he  asked  for  a  moratorium  on 
color-television  receiver  produc¬ 
tion  to  conserve  needed  materials 
and,  second,  because  after  due 


consideration  he  did  not  ask  for  a 
moratorium  on  further  research  in 
color  television  systems.  The  lat¬ 
ter  move,  rumored  for  days  after 
the  news  first  broke,  would  have 
put  a  serious  brake  on  one  of  the 
most  important  programs  in  elec¬ 
tronics.  We  have  an  enormously 
expanded  industry  which  cannot 
be  kept  busy,  when  we  come 
through  the  peak  of  the  mobiliza¬ 
tion  effort,  unless  large-scale  con¬ 
sumer-goods  products  are  ready  to 
take  up  the  slack.  Black-and- 
white  tv  may  hold  the  fort  for  a 
while,  but  color  television  must  be 
ready,  in  really  good  shape,  if  we 
are  to  stay  healthy.  Incidentally, 
the  conference  of  tv  manufactur¬ 
ers  with  Mr.  Wilson  revealed  that 
55  to  65  percent  of  the  engineers 
of  the  companies  represented  are 
in  defense  work,  only  4  to  6  per¬ 
cent  in  color  television.  Of  the 
latter,  half  are  engaged  directly 
on  military  applications,  the  rest 
on  civilian  apparatus  of  indirect 
interest  to  the  military  author¬ 
ities.  It  is  thus  amply  evident  that 
research  on  color  systems  can,  and 
should,  continue  without  harm  to 
our  defense  effort. 

►  SCRAP  .  .  .  Our  spies  tell  us 
that  there  are  still  a  few  plant 
managers  among  our  readers  who 
have  not  yet  turned  in  their  steel 
scrap,  as  urged  last  month.  Come 
on,  you  laggards.  Get  it  in ! 


►  JUNCTION  ...  At  the  National 
Electronics  Conference  we  picked 
up  some  unofficial  information 
about  a  revolutionary  power  ger¬ 
manium  rectifier,  superior  to  se¬ 
lenium  for  power  supplies  in  radio 
and  tv  sets.  By  the  time  this  item 
appears  in  print,  an  official  an¬ 
nouncement  may  have  been  made. 
Meanwhile  we  mention  this  device 
to  emphasize  the  growing  import¬ 
ance  of  the  junction  technique  in 
semiconductor  electronics,  as 
spelled  out  last  month  (“The  Junc¬ 
tion  Transistor”,  p  82,  Nov.  1951). 
The  new  rectifier  is  housed  in  a 
copper  shell,  about  the  size  of  a 
quarter.  Inside  it  is  a  small  piece 
of  germanium,  about  one-eighth 
inch  square,  and  about  0.025  inch 
thick,  with  a  pigtail  attached.  It 
is  reported  that  this  little  sliver 
will  provide  200  ma  continuously 
at  200  volts  peak  inverse,  and  will 
carry  a  surge  of  10  amperes !  This 
is  not  the  germanium  we’re  used 
to,  by  quite  a  long  sight.  How 
come?  Well,  rumor  has  it  that  the 
germanium  is  really  two  kinds  of 
germanium  in  intimate  contact,  a 
p-n  junction  in  fact,  actually  a 
junction  transistor  with  one  end 
missing.  And  this  is,  or  shortly 
will  be,  a  commercial  product  at  a 
competitive  price.  Like  we  said 
last  month,  this  germanium  is 
something  to  reckon  with;  only  it 
appears  to  be  marching  even  faster 
than  we  thought. 
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Is  the  eurrent  shortage  in  researeh  manpower  the  real  <hftieulty?  Or  are  we  wasting 
engineering  talent  in  a  low-effieieney  operation?  At  what  point  should  stalemated  projects 
he  terminated?  The  author  spotlights  present  shortcomings  and  suggests  solutions 


By  W.  C.  WHITE 

Schenectadif,  X. 

A  FAMILIAR  CLICHF.  tells  US  “It 
isn’t  the  hijfh  cost  of  living  that 
is  troublesome  but  the  cost  of  high 
living.’’  In  the  research  end  of  our 
business,  maybe  it’s  not  the  lack 
of  manpower  for  research  results 
that  is  our  trouble  but  rather  the 
lack  of  results  from  research  man¬ 
power. 

All  this  talk  of  manpower  short¬ 
age  for  applied  research  in  elec¬ 
tronics  stems  from  the  fact  that 
we  are  not  getting  the  results  we 
hope  for  fast  enough ;  therefore,  the 
problems  and  needs  are  piling  up. 
The  obvious  course  of  action  is  to 
increase  facilities  and  put  more 
people  to  work.  Kut  perhaps  that 
is  not  the  only  or  even  the  best 
solution. 

There  is  considerable  circum¬ 
stantial  evidence  that  the  present 
efficiency  of  research  in  electronics 
is  deplorably  low.  This,  if  so, 
means  that  it  should  not  be  too 
difficult  to  solve  our  acute  man¬ 
power  problem  by  even  a  relatively 
slight  increase  in  efficiency,  not  to 
mention  a  saving  in  expense. 

I  have  always  been  impressed  by 
the  immunity  to  criticism  enjoyed 
by  researchers.  Statesmen,  business 
men,  lawyers  and  even  doctors  are 
frequently  brought  to  task  for  their 
failures,  mistakes  and  omissions. 
Not  so  the  research  man,  who  en¬ 
joys  a  reputation  for  wi.sdom  and 
good  deeds  that  has  seemed  to 
shield  him  from  most  adverse  com¬ 


ment.  It  is  assumed  that  he  never, 
or  seldom,  makes  mistakes  and 
only  the  great  difficulty  of  his  prob¬ 
lems  often  prevents  their  solution. 
Some  researchers  them.selves  be¬ 
lieve  in  their  superior  wisdom  and 
venture  into  some  other  field;  only 
then  do  they  appreciate  the  favored 
position  they  have  enjoyed  in  re¬ 
search.  Maybe  a  step  in  improv¬ 
ing  research  efficiency  is  to  recog¬ 
nize  the  re.searcher’s  fallibility. 

It  is  a  complicated  problem.  Not 
only  must  we  define  what  research 
results  are,  but,  in  addition,  we 
know  that  very  little  has  been  done 
to  measure  research  output.  Even 
less  progress  has  been  made  in 
developing  ways  of  expressing  re¬ 
search  efficiency  quantitatively. 

What  evidence  is  there  that,  in 
general,  our  research  efficiency  is 
low?  As  a  matter  of  fact,  most 
re.searchers  admit  it,  but  remind 
us  that  even  though  only  a  small 
percentage  of  projects  can  pay  off, 
these  come  through  so  handsomely 
that  they  carry  the  failures  with 
something  to  spare. 

A  Typical  Case 

Probably  the  be.st  available  evi¬ 
dence  of  low  research  efficiency  is 
gained  by  merely  reading  the  re¬ 
ports  issued  by  laboratories  at 
regular  intervals  on  their  progress. 
Many  of  these  cover  unclassified 
work  done  in  industry,  universities 
and  government  laboratories  and. 
therefore,  are  often  available. 

In  the  first  quarterly  report  of 
a  typical  low-efficiency  ca.se,  the 


plans  for  the  research  are  outlined 
and  the  equipment  being  ordered 
is  described.  The  following  two  or 
three  reports  list  the  references 
studied  on  previous  work  done 
elsewhere  and  give  a  resume  of  the 
problem  and  present  knowledge  re¬ 
garding  it.  The.se  reports  also 
contain  statements  on  the  progress 
of  getting  the  apparatus  into  use. 
A  little  later,  the  initial  experi¬ 
mental  data  are  given,  often  with 
some  such  statement  as  “The 
results  were  entirely  satisfactory 

except . ’’  Then  the  reports 

begin  to  tell  of  the  tussle  with  the 
key  problem  or  problems.  The 
final,  or  near  final,  report  makes  a 
brave  attempt  at  showing  results, 
but  is  characterized  largely  by  what 
ought  to  be  done  next  if  the  pro¬ 
ject  is  extended. 

Researchers  have  developed  some 
rather  clever  techniques  for  creat¬ 
ing  the  impression  that  they  have 
accomplished  much.  Four  of  the 
commonly  used  ones  are: 

Writing  a  report  that  ends  with 
the  conclusion  that  the  goal  has 
been  reached  and  the  research  is 
therefore  completed  and  the  next 
step  is  for  the  engineers  and  fac¬ 
tory  men  to  carry  on.  This  proce¬ 
dure  usually  emphasizes  the  great 
amount  of  reliable  information 
gained. 

Publishing  an  article  in  a  techni¬ 
cal  periodical  in  which  “fond  hopes 
are  expressed  in  terms  of  accom¬ 
plishment.’’ 

Releasing  some  well-written 
publicity  that  “makes”  the  news- 
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papers  and  hints  of  much  that  is 
to  follow.  ^ 

MakiiiK  a  thorouKh  study  of  the 
literature  on  the  subject  and  then, 
with  little  or  no  experimental  work, 
writing  a  report.  This  is  often 
well  written  and  informative  but 
conveys  the  impression  that  origi¬ 
nal  work  has  been  done  and  the 
results  listed  were  at  least  in  part 
achieved  during  the  current  pro¬ 
ject. 

Eraluating  Projects 

Some  really  serious  work  has 
been  done  on  the  very  difficult  prob¬ 
lem  of  evaluating  research  projects' 
and  undoubtedly  this  subject 
will  receive  an  increasing  amount 
of  attention,  particularly  if  the 
present  manpower  situation  con¬ 
tinues  or  costs  become  more  impor¬ 
tant. 

Part  of  the  problem  is  that  some 
research  workers  consider  research 
as  an  end  and  not  a  means  to  an 
end;  they  feel  that  a  given  project 
should  go  on  almost  indefinitely. 
This  reminds  one  of  the  saying 
that  the  primary  object  of  charity 
is  to  eliminate  the  need  for  itself. 
Maybe  in  research  we  should  put 
more  emphasis  on  getting  definite 
results  so  that  the  time,  money  and 
effort  released  can  be  reapplied  to 
another  promising  project. 

Details  of  executive  and  adminis¬ 
trative  policy  can  do  much  to  in¬ 
crease  the  efficiency  of  conducting 
research  but  each  laboratory  has 
its  own  specialized  problems  and 
opportunities  ’  applicable  to  its 
particular  situation.  However, 
probably  the  most  important  single 
factor  and  the  one  which  if  wisely 
applied  will  bring  improvement 
most  quickly  is  the  selection  of  re¬ 
search  projects  to  initiate  or  con¬ 


tinue.  This,  of  course,  involves 
the  all-important  selection  of  pro¬ 
jects  to  drop  or  on  which  to  de¬ 
crease  effort  to  release  manpower 
for  work  in  more  promising  fields. 

In  judging  the  worthwhileness 
of  continuing  research  projects  and 
the  results  attained,  one  must  al¬ 
ways  take  into  account  the  almost 
universal  human  trait  of  depreci¬ 
ating  the  work  of  others  in  relation 
to  one’s  own  activities.  This  in¬ 
volves  comparing  relative  judgment 
and  naturally  we  each  defend  our 
own  to  the  limit.  Until  such  time 
as  laboratories  have  developed  for 
their  own  use  an  objective  pro¬ 
cedure  for  evaluating  projects,  the 
best  that  can  be  done  is  to  follow 
.some  rather  obvious  but  difficult 
paths. 

Difficult  to  Terminate 

It  takes  a  lot  more  courage  to 
.stop  a  project  that  has  been  under¬ 
way  a  few  years  than  to  start  a 
new  one.  To  terminate  or  inactivate 
a  project  rather  implies  that  some¬ 
one  has  made  a  mistake  in  judg¬ 
ment  in  starting  and  continuing 
it;  therefore,  this  is  a  touchy  sub¬ 
ject.  Furthermore,  it  is  often  dis¬ 
couraging  to  those  carrying  on  the 
details  of  the  work;  they  naturally 
feel  their  names  will  be  associated 
with  a  failure.  In  particular,  termi¬ 
nating  a  re.search  project  carried 
on  under  a  government  contract  is 
not  such  a  simple  matter. 

There  have  been  instances  where 
a  decision  to  terminate  a  research 
project  has  so  stimulated  the 
thinking  of  those  associated  with 
it  that  real  progress  has  resulted. 
There  have  been  other  cases  where, 
after  projects  have  been  terminated 
for  months  or  even  several  years, 
some  new  concept,  material  or 


technique  has  made  it  very  worth 
while  to  reactivate  them  and  valu¬ 
able  results  were  later  achieved. 
In  the  meantime,  however,  there 
has  been  no  continuing  expen.se 
for  the  project  and  manhours  were 
released  for  other  work  of  more 
immediate  importance  or  promise. 

If  a  project  has  shown  but  little 
actual  progress  in  two  or  three 
years  (exclusive  of  a  mass  of  data), 
the  chances  are  not  too  good  that 
it  will  be  successful  in  the  near 
future  if  continued  along  the  same 
lines.  The  probability  that  this  is 
a  correct  assumption  increases  as 
time  marches  on  with  no  additional 
u.seful  results. 

In  his  interesting  book  ‘  Science 
and  Common  Sense,”  Dr.  James  B. 
Conant  says:  “To  those  who  ad¬ 
minister  funds  to  support  research, 
let  it  be  continually  said:  ‘Don’t 
appraise  the  project  but  the  pro¬ 
posed  investigator;  don’t  bet  on 
the  subject  but  on  the  man.  And 
like  all  succe.ssful  gamblers,  play 
your  hunches  heavily;  don’t  dis¬ 
tribute  your  money  in  small 
amounts  over  a  wide  field.’” 

In  large  laboratories  established 
for  many  years,  there  are  many 
solid  contributions.  These  results 
have  come  usually  from  a  group 
of  “doers”  recognized  as  such  by 
past  performances.  These  men  are 
also  probably  the  best  qualified 
ones  to  select  and  appraise  projects 
in  their  own  highly  specialized 
field.  Fewer  but  more  worthwhile 
projects  will  increase  efficiency. 
However,  no  procedure  is  a  substi¬ 
tute  for  individual  initiative  applied 
to  the  selected  projects. 


(1)  I>.  E.  ‘The  Theory  and  Prac¬ 

tice  <»f  IndUHtrial  Reaearch’*,  McOraw-HIli 
Book  Co.,  New  York,  1951.  An  excellent 
bibliography. 
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Dielectric 

Amplifier  Fundamentals 


Power  amplification  is  obtained  through  variation  of  the  dielectric  of  a  capacitor  in  an 
a-c  power  circuit  hy  means  of  a  control  voltage  applied  independently  to  the  plates  of 
the  capacitor.  Materials,  circuits,  capabilities  and  faults  are  discussed 


Shortcomings  of  electron  tul>es 
in  certain  applications  have 
been  listed  and  relisted  in  the  liter¬ 
ature.  Though  tubes  still  hold  a 
prominent  position  in  the  world  to¬ 
day,  and  probably  always  will,  a 
vast  amount  of  research  is  cur¬ 
rently  being  directed  toward  the  de¬ 
velopment  of  better  substitutes. 

One  result  of  this  substitute 
search  program  is  the  dielectric 
amplifier.  The  principles  on  which 
dielectric  amplifier  operation  are 
based  have  been  known  for  several 
decades,  but  not  until  recently  have 
the  requirements  for  tube  substi¬ 
tutes  become  stringent  enough  to 
warrant  investigation  of  the  less- 
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FIG.  1 — Baiic  circuit  of  a  dioloctric 
ampiiiior 
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promising  tube  substitutes,  such  as 
the  dielectric  amplifier. 

_  To  date,  remarkable  progress  has 
been  made  by  small  groups  working 
without  benefit  of  extensive  case 
histories  and  past  literature.  Many 
of  these  workers  are  uncertain 
about  the  goal  of  their  efforts,  but 
they  are  urged  on  by  the  memory  of 
the  struggle  that  preceded  universal 
acceptance  of  vacuum  tubes. 

The  dielectric  amplifier  is  prob¬ 
ably  best  described  by  pointing  out 
the  duality  that  exists  between  it 
and  the  magnetic  amplifier.  The 
dielectric  amplifier  is  an  excellent 
device  to  supplement  the  magnetic 
amplifier  in  that  it  is  a  relatively 
high  impedance  device,  and  it  re¬ 


Fiq.  1.  Puih-puH  circuit  (doTolopod  at  C.  I.  T.)  ia  (hown  in  B,  while  other  practical 
circuits  are  shown  at  C  (M  I  T)  and  D  (Glenco  Corp.) 


quires  the  same  type  a-c  supply  and 
rectifiers  used  in  the  magnetic 
amplifier. 


Circuitry 

Dielectric  amplifier  operation  de¬ 
pends  on  the  control,  by  a  low-power 
source,  of  the  a-c  reactance  of  a 
capacitor.  These  changes  in  react¬ 
ance  are  in  turn  used  to  produce 
changes  in  the  current  flowing  in 
an  a-c  power  circuit.  The  diagram 
of  a  basic  dielectric  amplifier  circuit 
is  shown  in  Fig.  1.  The  duality  be¬ 
tween  the  circuit  of  Fig.  1  and  that 
of  a  magnetic  amplifier  or  vacuum- 
tube  amplifier  is  obvious.  In  each 
case  a  low-power  change  in  one  cir¬ 
cuit  causes  a  higher  power  change 
in  another. 

In  dielectric  and  magnetic  ampli¬ 
fiers,  the  controlled  power  source 
must  be  an  a-c  source.  In  the  mag¬ 
netic  amplifier  a  change  in  control 
current  changes  the  permeability  of 
a  core  material,  but  in  the  ca.se  of 
the  dielectric  amplifier  the  reactance 
of  a  nonlinear  capacitor  is  changed 
by  applying  a  control  voltage  across 
the  dielectric,  which  has  the  effect 
of  changing  the  dielectric  constant 
of  the  material  by  changing  its  per¬ 
mittivity.  The  power  supply  norm¬ 
ally  used  with  the  dielectric  ampli¬ 
fier  is  a  tube  oscillator  equivalent  in 
size  and  power  to  the  rectifier  tube 
used  in  a  regular  radio  receiver. 

A  more  practical  dielectric  ampli¬ 
fier  ia  shown  in  Fig.  2A,  where  two 
nonlinear  and  two  linear  capaci¬ 
tors  are  used.  The  linear  capaci¬ 
tors  are  necessary  from  the  stand¬ 
point  of  balancing  the  circuit, 
though  the  gain  of  the  circuit  is 
reduced  by  their  presence.  A  push- 
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DIELECTRIC  AMPLIFIER  PRO'S  and  CON'S 


ADVANTAGES  .  .  . 

Ruggednets — proctkolly  indestructible 
Efficiency — no  filament  to  heat 
Reliability— no  filament  to  burn  out 
Reodiness— normolly  requires  no  worm-up  time 
ffigh  Gain 

Adaptability — small  size,  voriety  of  shapes 
High-lmpedonce  Control  Circuit 

Size — in  r-f  opplicotions,  requires  lets  space  than  equivolent  tube 
omplifier 

Cost — considerably  cheaper  than  equivolent  tube  or  magnetic  am¬ 
plifiers.  Titanate  nonlinear  capacitors  ore  octuolly  cheoper  than 
either  paper  or  mico 
Frequency  Ronge — direct  current  to  r-f 


DISADVANTAGES  .  .  . 

Frequency  Limitations — present  state  of  art  indicotes  upper  limit 
of  10  me,  though  this  is  not  definitely  determined 
Curie  Effect — present  moteriols  might  suffer  considerable  gain 
drift.  This  con  be  compensated 
Loading  Effects — a  consideration  at  high  frequencies 
Power  Factor — losses  greater  than  mica  or  air  dielectrics 
Impedance  Ratio — somewhat  limited 
Power  Limits — closely  dependent  on  frequency 
Aging  ond  Log— differ  with  different  moteriolt 
Power  Supply — requires  high-frequency  power  supply 


applications  ...  ' 

Dielectric  amplifiers  show  promise  for  opplicotion  os  o-c  ond  d-c  omplifiers  for  regulators,  relays,  limiters,  servos,  instruments,  dif¬ 
ferential  systems,  phase  shifters,  flip-flop's,  modulotors,  multivibrators,  sweep  generators,  filters,  thermostats,  phonograph  pickups, 
sonar  transducers,  ond  many  others 


pull  arrangement  is  shown  in  Fig. 
2B.  Figures  2C  and  2D  are  prac¬ 
tical  amplifier  circuits  using  radio¬ 
frequency  power  supplies.  The  cir¬ 
cuit  of  Fig.  2D  has  a  power  gain  of 
15  at  4,000  cps.  The  voltage  gain 
per  stage  would  of  course  include 
any  gain  realized  by  a  load  trans¬ 
former. 

Dielectric  amplifier  applications 
parallel  many  of  those  of  the  mag¬ 
netic  and  tube  amplifier  such  as  a-c 
and  d-c  amplifiers  for  regulators, 
limiters,  servos,  instruments,  and 
so  on. 

Ferroelectric  Effect 

Certain  dielectric  materials  have 
hysteresis  loops  that  are  very  simi¬ 
lar  to  those  of  magnetic  material. 
The  hysteresis  loops  in  the  mag¬ 
netic  material  are  formed  because 
of  the  magnetic  fields  within  the 
material.  Therefore,  those  mate¬ 
rials  are  said  to  exhibit  the  ferro¬ 
magnetic  effect.  Likewise,  in  di¬ 
electric  material  an  electric  field 
produces  the  hysteresis  loops ;  thus, 
the  dielectric  exhibits  a  ferroelectric 
effect.  This  is  rather  confusing  as 
dielectric  amplifiers  are  often  re¬ 
ferred  to  as  ferroelectric  amplifiers, 
although  no  iron  is  involved. 

The  ferroelectric  effect  utilized  in 
dielectric  amplifiers  involves  the 
alignment  of  electric  dipoles  of 
atomic  ions  by  mutual  interaction 


in  nonmagnetic  crystalline  struc¬ 
tures.  Ferromagnetic  effects  em¬ 
ployed  in  magnetic  amplifiers  de¬ 
pend  on  the  parallel  orientation  of 
electron  spins  of  magnetic  dipoles 
in  magnetic  material. 

In  other  words,  individual  mo¬ 
lecular  displacement  caused  by  volt¬ 
age  strains  tend  to  change  the  per¬ 
mittivity  of  the  dielectric  in  certain 
ceramics. 

Materiah  Used 

Materials  which  show  the  most 
promise,  at  present,  for  application 
in  dielectric  amplifiers  are  barium 
titanate  and  certain  combinations 
of  strontium  and  barium  titanates, 
and  combinations  of  barium  and 
lead  zirconates.  Figure  3  shows  a 
typical  curve  of  dielectric  constant 
versus  voltage.  It  will  be  noticed 
that  small  changes  in  field  strength 
are  capable  of  causing  large  changes 
in  dielectric  constant. 

The  dielectric  constants  of  these 
materials  are  al.so  greatly  affected 
by  temperature,  as  shown  for  sev¬ 
eral  typical  combinations  in  Fig.  4. 
In  some  cases  this  great  tempera¬ 
ture  dependence  can  be  used  to  ad¬ 
vantage;  and  in  others  compen¬ 
sation  can  be  applied.  It  is  possible 
to  “build”  a  dielectric  to  operate 
over  almost  any  range  of  tempera¬ 
ture  by  adding  appropriate  amounts 
of  other  materials  such  as  stron¬ 


tium  titanate.  as  indicated  by  the 
curves. 

Greater  capacitance  change  can 
be  obtained  at  the  expense  of  line¬ 
arity,  and  vice  versa,  by  changing 
the  operating  temperature  or  the 
ratio  of  the  materials  used  in  the 
dielectric.  Figure  6  illustrates  four 
different  ranges  of  control  made 
available  by  shifting  the  operating 
temperature  of  a  70-percent  barium 
titanate  30-percent  strontium  titan¬ 
ate  dielectric. 

The  ceramics  used  in  the  non¬ 
linear  dielectric  capacitors  are  hard, 
similar  to  porcelain,  thus  durable 
and  have  the  ability  to  withstand 
high  temperature  (1,000  deg  C), 
The  ceramics  can  be  machined  ac¬ 
curately  and  made  into  a  variety 
of  shapes  and  sizes.  The  present 
titanates  have  a  breakdown  voltage 
of  the  order  of  300  volts  ^r  mil  at 
room  temperature.  Typical  dielec¬ 
tric  constants  are  1,600  to  10,000  at 
the  Curie  points. 

Curie  Point  Dependence 

The  Curie  point  is  a  major. con¬ 
sideration,  when  working  with  ce¬ 
ramics,  as  the  greatest  gain  is  ob¬ 
tained  very  near  this  point  If  this 
varies  with  temperature,  it  follows 
that  the  gain  is  also  affected.  Am¬ 
plifiers  are  designed  to  work  on  the 
steep  slope  just  above  the  Curie 
point  because  the  negative  side  is 
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FIG.  3 — Be!ationthip  between  dielectric 
constant  and  control  Toltaqe 


usually  less  stable  due  to  the  greater 
piezoelectric  effects,  time  constants, 
drift,  and  hysteresis  loss.  In  cir¬ 
cuit  applications  where  low  hystere¬ 
sis  is  important,  titanates  should 
only  be  worked  above  the  Curie 
point. 

The  disadvantage  of  the  Curie 
point  variations  is  less  serious 
than  it  appears  since  the  nega-  - 
tive  slop>e  can  be  used  in  spite 
of  its  deficiencies  for  compensation 
purposes. 

Two  dielectrics  may  be  used, 
one  operating  on  the  positive  side 
of  its  Curie  point  and  the  other 
operating  on  the  negative  side,  to 
compen.sate  for  each  other  over 
small  temperature  ranges. 

An  alternate  approach  to  solving 
the  temperature  stabilization  prob¬ 
lem  is  to  apply  temperature  control. 
The  most  convenient  arrangement 
is  to  use  a  piece  of  the  dielectric 
material  whose  temperature  is  to  be 
controlled  as  the  temperature-sensi¬ 
tive  element  in  an  automatic  therm¬ 
ostat.  Shifting  the  Curie  point  by 
changing  the  ratio  of  ingredients 
al.so  provides  a  means  for  control¬ 
ling  temjierature  effects. 

Some  materials  do  not  depend  on 
the  Curie  point  operation.  Barium- 
lead-zirconate  is  an  example.  Fig¬ 
ure  4  also  shows  the  temiwrature 
versus  dielectric  curve  of  material. 

It  will  be  noticed  that  this 
material  has  a  high  dielectric  con¬ 
stant  comparable  to  the  titanate 
compositions.  The  lead  zirconate 
compositions  have  a  slightly  lower 
po.ssible  gain,  but  a  more  stable  gain 


FIG.  4— Temperature  hai  a  marked  eflecl  on  characleriilice  oi  nonlinear  dielectric 
materials  as  shown  by  curves  plotted  ai  General  Electric 


than  the  titanate  combinations.  In¬ 
dications  are  that  lead  zirconate 
compositions  will  be  used  in  many 
applications  now  dominated  by  the 
titanates,  particularly  where  .sta¬ 
bility  is  important. 

Theoretical  Operation 

Figure  6  shows  idealized  char¬ 
acteristic  curves  of  both  magnetic 
and  dielectric  materials  as  applied 
to  amplifiers.  From  Fig.  6A  it  can 
be  seen  that  the  basic  curves  are  of 
the  same  general  form.  The  ampli¬ 
fying  properties  of  dielectric  or 
magnetic  materials  depend  upon 
the  changes  of  capacitance  and  in¬ 
ductance.  These  changes  are  shown 
in  Fig.  6B.  The  changes  of  capaci¬ 
tance  and  inductance  change  the 
reactance.  F'igure  6C  shows  that 
the  dielectric  and  magnetic  char¬ 
acteristics  differ  with  relation  to 
their  respective  impedance  versus 
input.  As  the  input  to  the  magnetic 
amplifier  increases,  the  reactance 
decreases  while  in  the  dielectric  am¬ 
plifier  the  reactance  increa.ses  as  the 
input  is  increa.sed.  This  fact  causes 
the  simple  magnetic  and  dielectric 
amplifiers  to  be  out  of  phase  by  180 
degrees. 

Figure  7  shows  transfer  char- 
acteri.stic  curves  of  the  dielectric, 
magnetic,  and  tube  amplifiers  for 
comparison.  With  zero  bias,  the  op¬ 
erating  point  of  the  dielectric 
amplifier  would  be  the  low-imped¬ 
ance  point  as  indicated  by  point 
r;  in  the  magnetic  amplifier  (with¬ 
out  .self  saturation),  the  zero  bias 
(point  p)  would  be  a  high-imped¬ 


ance  point;  whereas  the  tube  would 
have  zero  bias  at  r,  the  low-imped¬ 
ance  point.  Under  the  above  condi¬ 
tions,  all  three  amplifiers  would 
function  differently.  Only  the  tube 
amplifier  would  reproduce  a  sine 
wave  in  its  original  form.  To  do 
this  with  the  tube,  the  grid  source 
would  have  to  be  well  regulated  as 
the  grid  would  be  drawing  current 
in  the  positive  region. 

Biased  at  the  zero  point,  both  the 
dielectric  and  the  magnetic  ampli¬ 
fier  would  act  as  frequency  dou¬ 
blers;  their  action  however  would 
be  180  degrees  out  of  phase  with 
one  another  with  the  same  bias. 
(The  bias  is  shifted  in  Fig.  7 A  to 
same  pha.se.)  This  doubling  action 
is  illustrated  in  Fig.  8  for  the  di¬ 
electric  body.  The  response  of  the 
magnetic  material  would  be  some¬ 
what  along  the  same  lines.  The  fact 
that  the  dielectric  and  magnetic  am¬ 
plifiers  are  out  of  phase  is  often 
u.sed  to  obtain  single-stage  inver¬ 
sion. 

To  compare  the  three  types  of 
amplifiers  on  an  equal  basis  would 
require  that  a  bias  be  added  to  shift 
the  operating  point  to  the  center  of 
the  curves  for  class-A  operation  as 
indicated  by  point  q  (Fig.  7).  To 
equalize  the  comparison  further,  the 
plate  supply  of  the  tube  should  also 
be  a-c  as  the  other  two  devices  will 
not  work  with  d-c.  Further  analysis 
would  then  follow’  that  of  conven¬ 
tional  cla.ss-A  amplifiers,  function¬ 
ing  as  modulators. 

A  further  increase  in  efficiency 
and  fidelity  would  result  by  operat- 
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RELATIVE  CHARGE  OR  RELATIVE  CARACITANCE 
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FIG.  6 — Idoallzad  curraa  of  dialactric. 
maqnatic  and  vacuum-tuba  ampliiiars 
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injf  the  amplifiers  at  cutoff,  point  p. 
A  half-wave  replica  of  the  exciting 
sine  wave  would  result.  This  would 
be  .satisfactory  for  most  radio¬ 
frequency  applications  as  the  fly¬ 
wheel  effect  of  a  tuned  circuit,  some¬ 
what  analogous  to  a  class-C  radio¬ 
frequency  amplifier,  would  tend  to 
reform  the  lopsided  wave  back  into 
sinusodial  form.  .However,  mo.st  en¬ 
gineers  prefer  to  use  the  dielectric 
in  push-pull,  utilizing  both  halves  of 
the  wave.  Regeneration  and  inverse 
feedback  can  be  used  to  modify  the 
performance  like  any  other  am¬ 
plifier. 

In  regard  to  Fig.  7A,  the  dielec¬ 
tric  was  biased  negatively  for  pur¬ 
poses  of  comparison  with  the  tubes 
and  magnetic  amplifier,  to  cause 
the  same  phase  relationship.  The 
broken  line  shows  that  both  the 


dielectric  and  magnetic  amplifiers 
could  be  operated  with  an  opposite 
bias.  Figure  8,  lower  right,  further 
emphasizes  this.  If  a  zero  bias  in¬ 
ductance  curve  of  a  magnetic  am¬ 
plifier  were  plotted  against  the  sine 
wave  of  Fig.  8,  it  would  be  similar 
to  the  dielectric  curve  except  the 
lobes  would  be  more  pronounced. 
These  curves  illustrate  the  inherent 
frequency  doubling  characteristics 
of  the  devices. 

When  rectifiers  are  used  in  mag¬ 
netic  and  dielectric  circuitry  to  in¬ 
troduce  self  saturation,  the  reverse 
curves  need  not  be  considered  be¬ 
cause  current  cannot  flow  in  the 
opposite  direction. 

The  curve  of  Fig.  3  shows  dielec¬ 
tric  constant  versus  voltage  of  a 
titanate  body  currently  in  produc¬ 
tion.  This  titanate  was  operated  at 


2-5  deg  C  just  to  the  right  of  its 
Curie  point.  It  will  be  noted  that 
the  dielectric  does  have  a  tendency 
to  flatten  or  saturate  if  enough  bias 
is  applied.  This  makes  it  possible  to 
work  the  dielectric  as  a  biased  class- 
C  amplifier.  It  should  be  noted  that 
the  maximum  change  of  the  dielec¬ 
tric  in  Fig.  3  is  only  5  to  1,  but 
bodies  mixed  to  further  emphasize 
the  nonlinear  qualities  have  a  di¬ 
electric  constant  ratio  of  10  to  1  or 
better. 

Frequency  Range 

Figure  9  shows  resonance  peaks 
in  the  curve  of  capacitance  plotted 
against  frequency.  The  graph  also 
shows  a  rather  pronounced  resonant 
dip  (low  capacitance)  just  beyond 
10’  cycles  which  may  indicate  pos¬ 
sible  radical,  or  unreliable  perform- 
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FIG.  10 — Dielectric-ampliiiai  broadcast  receWer  lots  dsmodulation  and  iUtsring 


ance  beyond  that  frequency.  A  dif¬ 
ferent  size  or  type  of  dielectric 
changes  this  curve  considerably.  Im¬ 
purities  also  enter  into  the  picture. 
This  curve  was  plotted  several  years 
ago,  using  dielectrics  designed  for 
standard  capacitors.  This  was  also 
plotted  with  capacitance  measuring 
equipment  attached  which  may  have 
reflected  some  of  the  isolating  radio¬ 
frequency  choke  characteristics. 
Later  research  does,  however,  bear 
out  the  fact  that  there  may  be  a 
crystalline  resonating  period  some¬ 
where  in  the  high-frequency  end  of 
this  curve  using  currently  available 
titanates  which  may  determine  the 
upper  operating  limits. 

General  Comments 

The  dielectric  amplifier  is  basic¬ 
ally  a  high-impedance  voltage  am¬ 
plifier,  the  magnetic  amplifier  a 
relatively  low-impedance  device, 
while  the  tube  can  be  designed  for 
either. 

Because  the  tube  can  be  designed 
for  both  high  and  low  impedances, 
it  would  normally  be  more  com¬ 
patible  to  either  amplifier  in  most 
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FIG.  8 — Dialoctric  choractarlstio  oi 
barium  titonate 


FIG.  9 — Praient  indication!  show  dioloc- 
tric  ompliliors  may  bo  limited  to  10^  cps 


applications.  It  is  obvious  from  the 
above  that  neither  the  dielectric  nor 
magnetic  amplifiers  have  the  versa¬ 
tility  of  the  electron  tube.  All  three 
devices  have  their  low-level  ampli¬ 
fication  limitations — the  tube  by 
shot  noises,  the  magnetic  by  Bark- 
hausen  and  thermal  noises  and  the 
dielectric  by  molecular  di.sturbances 
caused  by  both  electrical  and  ther¬ 
mal  action.  Barkhausen  and  ther¬ 
mal  effects  do  limit  the  low-level 
signal  amplification  of  the  magnetic 
amplifier  to  around  10  "  watts.  The 
low-level  limit  of  the  dielectric  am¬ 
plifier  has  not  been  determined  to 
date  as  the  basic  ceramics  vary  con¬ 
siderably,  depending  on  the  com¬ 
positions  used  to  bring  out  different 
characteristics. 

Prelirninary  tests  indicate  the 
magnetic  amplifier  to  be  more  suit¬ 
able  for  the  lower  frequencies 
although  laboratory  magnetic  am¬ 
plifiers  are  now  on  life  te.sts  func¬ 
tioning  at  200  kc  with  gains  of  150 
per  stage,  excluding  gains  realized 
in  the  load  circuit.  Other  tests  with 
smaller  gains  are  being  made  at 
1  me.  Figure  10  shows  how  dielec¬ 
tric  amplifiers  might  be  used  in  a 
broadcast  receiver.  The  dielectric 
is  also  an  excellent  d-c  amplifier. 

State  of  the  Art 

Laboratory  breadboard  amplifiers, 
using  presently  available  dielectric 
materials,  show  power  gains  up  to 
one  million  per  stage,  with  indica¬ 


tions  of  a  possible  upper  frequency 
limit  of  around  !•  me.  This  mate¬ 
rial  does,  however,  respond  to  modu¬ 
lations  up  to  3,000  me. 

It  must  be  understood,  however, 
that  these  devices  are  in  about  the 
same  stage  of  development  as  the 
electron  tube  was  just  prior  to 
World  War  I.  Many  radiomen  can 
still  remember  when  it  was  neces¬ 
sary  to  remove  the  bases  from 
electron  tubes  to  permit  them  to 
function  at  40  meters  as  late  as 
1925. 

Research  is  continuing,  not  only 
with  different  combinations  of  mix¬ 
tures  as  previously  mentioned,  t® 
produce  certain  tailor-made  ferro¬ 
electric  effects,  but  is  also  modify¬ 
ing  some  of  the  mixtures  to  the 
extent  of  transforming  insulators 
to  exhibit  both  ferroelectric  and 
magnetic  effects. 

No  claim  is  made  that  the  dielec¬ 
tric  amplifier  will  provide  a  cure 
for  all  electronic  ills.  But,  in  cer¬ 
tain  applications  where  the  advan¬ 
tages  outweigh  the  disadvantages, 
the  dielectric  amplifier  with  its  ex¬ 
treme  ruggedness  and  reliability 
will  no  doubt  be  put  to  use  on  a 
large  scale. 

The  material  presented  in  this 
article  is  based  on  notes  condensed 
from  progress  reports  by  various 
educational  and  industrial  labora¬ 
tories  engaged  in  the  work  described 
under  contract  with  the  Office  of 
Naval  Research. 


88 


December.  1951  —  ELECTRONICS 


Phosphoi-Stiip 
TRICOLOR  TUBES 


New  color-tv  tubes  designed  by  E.  O.  Lawrence  employ  grid  of  vertical  wires  to  focus  and 
deflect  electron  beam  which  excites  color  strips  sequentially  or  simultaneously.  New  designs 
produce  12  by  16-inch  image.  Single-gun  version  requires  440  volts  for  color  deflection 


Following  the  initial  announce¬ 
ment  of  the  new  Lawrence  tri¬ 
color  picture  tube,  reported  in 
these  pages'  last  month,  engineers 
of  the  Chromatic  Television  Labor¬ 
atories  have  released  information 
on  the  first  production  models  of 
two  tubes,  which  they  plan  to  pro¬ 
duce  in  small  quantities  at  the  CTL 
plant  in  Stamford,  Conn. 

The  accompanying  pictures  show 
the  constructional  features  of  the 
tubes,  which  will  be  mounted  in  a 
22-inch  metal-cone  envelope.  Since 
details  of  the  method  of  construct¬ 
ing  the  new  screen  as.sembly  have 
not  yet  been  made  public,  the  photo¬ 
graphs  show  the  screen  assembly  of 
the  initial  model  of  the  tube',  as 
produced  by  Professor  Lawrence. 


Construction 


The  heart  of  the  new  tubes  is  the 
screen  assembly,  details  of  which 
are  shown  in  Fig.  1.  The  viewing 
screen  is  a  flat  plate  of  glass  on 
which  are  deposited  800  vertical 
strips  of  phosphor  which  fluoresce 
individually  in  the  primary  colors, 
green,  red  and  blue.  There  are  400 
green  strips,  each  0.0135  inch  wide, 
and  half  as  many  red  strips  and 
blue  strips  twice  as  wide,  as  shown 
in  Fig.  1.  The  rear  surface  of  the 
phosphor  is  aluminized. 

Parallel  to  the  phosphor  screen 
and  0.4  inch  behind  is  a  grid  of 
400  vertical  wires.  The  grid  is  so 
mounted  that  the  wires  are  accur¬ 
ately  aligned  with  the  phosphor 
strips. 

The  grid  wires  serve  three  pur- 
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Exploded  view  oi  proposed  production  model  oi  Lawrence  tube.  Viewinq  screen  and 
wire  grid  are  mounted  as  subassembly  within  22-inch  metal  shell 


Edge  view  oi  screen  assembly  showing  method  oi  suspending  grid  wires  on  two  sets 
oi  metal  pins 


poses ;  ( 1 )  they  deflect  the  electron 
beam  to  the  left  or  rifrht  as  it 
passes  between  them,  thus  causing 
the  color  to  shift  from  green  to  red 
or  to  blue;  (2)  they  serve  as  one 
electrode  of  a  post-acceleration  sys¬ 
tem,  which  adds  substantially  to 
the  brightness  of  the  image  avail¬ 
able  with  given  power  in  the  scan¬ 
ning  system:  and  (3)  they  com¬ 
press  the  beam  into  an  elliptical 
cross-section  less  than  5  mils  wide, 
thus  assuring  that  the  beam  falls 
only  on  the  strip  of  the  desired 
color. 

The  grid  wires  are  8  mils  (0.008 
inch)  in  diameter  and  are  spaced 
40  mils  on  centers.  The  space  be¬ 
tween  adjacent  wires  covers  a 


design  to  assure  sharp  focus  at  low 
accelerating  voltage,  is  to  be  used 
in  one  production  model.  This  gun 
operates  at  a  second-anode  voltage 
of  3,500  to  4,000  volts.  This  low 
value  serves  to  lower  the  scanning 
power  required,  but  a  low  value  is 
required  in  any  event  to  permit  the 
grid-wire  focusing  action  (Fig.  1) 
to  take  place.  Optimum  focusing 
takes  place  when  the  second-anode 
voltage  of  the  gun  is  one  fourth  of 
the  total  accelerating  voltage. 

The  remaining  three-quarters  of 
the  acceleration  is  provided  by  a 
post-deflection  voltage  of  10,500  to 
12,000  volts,  the  exact  value  being 
three  times  the  gun  accelerating 
voltage.  The  po.st-deflection  poten- 


wires  display  a  total  capacitance  of 
1,020  (iu.f  which  must  be  charged  in 
the  process  of  applying  the  color- 
deflection  voltage.  When  no  voltage 
is  applied  between  the  sets  of  grid 
wires,  the  beam  passes  undeflected 
between  them  and  hits  the  green 
strips. 

To  create  red  light,  a  color-deflec¬ 
tion  voltage  of  440  volts  peak  is 
applied  between  the  sets  of  grid 
wires.  This  voltage  causes  the 
beam  to  move  away  from  the  nega¬ 
tively-charged  wires  and  toward 
the  positive  ones.  The  beam  is  de¬ 
flected  to  the  left  when  it  lies  to 
left  of  a  negative  wire,  and  to  the 
right  when  it  lies  to  the  right  of 
the  same  wire.  The  direction  of 
deflection  thus  alternates  across 
the  grid,  since  the  polarity  of  adja¬ 
cent  wires  is  opposed. 

The  red  and  blue  strips  are  twice 
as  wide  as  the  green  strips  to  give 
an  equal  amount  of  area  for  each 
color  on  the  plate  for  monochrome 
display. 

To  secure  blue  light,  the  polarity 
of  the  voltage  applied  to  the  sets  of 
grid  wires  is  reversed.  To  change 
from  blue  to  red,  the  total  color- 
deflection  voltage  required  is  880 
volts,  peak-to-peak. 

The  color-deflection  voltage  is 
applied  in  synchronism  with  the 
color  .sequence  u.sed  at  the  trans¬ 
mitting  camera.  In  the  field- 
sequential  (CBS)  system,  succes¬ 
sive  fields  are  .scanned  wholly  in  one 
primary  color  at  144  fields  per 
second.  Thus  the  color  deflection 
is  positive  for  l/144th  second  to 
produce  red,  neutral  for  the  same 
length  of  time  to  produce  green, 
and  negative  for  that  time  for  blue. 
The  whole  color-deflection  cycle  con¬ 
sumes  3/144  .second,  and  the  funda¬ 
mental  frequency  of  the  deflection 
wave  is  48  cps. 

Power  Required 

The  reactive  power  for  color  de¬ 
flection  in  this  system  can  be  com¬ 
puted  simply  on  the  basis  that  the 
major  part  (75  percent  or  more)  of 
the  power  resides  in  the  funda¬ 
mental  frequency.  Then  the  current 
generated  by  880  volts  peak-to-peak 
acro.ss  1,020  H^af  is  880/(2\'2j  X 
2t.  48  X  1,020  X  10  “  =  96  micro¬ 
amperes  and  the  reactive  power  is 
880/(2\'2j  X  96  XlO*  =  3.1  re¬ 
active  milliwatts. 


Rear  view  ol  icreen  subassembly.  looking  through  wire  grid.  Phosphor  strips  are 
deposited  on  glass  plate  through  silk  screen 


green  strip  and  half  of  the  adjacent 
red  and  blue  strips.  Actually  the 
space  occupied  by  these  portions  of 
the  three  strips  is  40.6  mils,  so  the 
phosphor  screen  is  about  a  quarter- 
inch  wider  overall  than  the  wire 
grid.  The  phosphor  strips  at  the 
outer  edges  of  the  screen  are  thus 
displaced  outward  from  the  cor¬ 
responding  grid  wires,  to  accommo¬ 
date  the  angle  of  the  scanning  beam 
at  maximum  deflection. 

A  single  electron  gun,  of  special 


tial  is  applied  between  the  grid 
wires  and  the  aluminized  backing 
of  the  phosphor  screen.  The  total 
cathode-to-screen  voltage  is,  ac¬ 
cordingly,  14  to  16  kilovolts. 

Color-Deflection  System 

The  wires  in  the  grid  are  divided 
into  two  groups,  as  shown  in  Fig. 
1,  alternate  wires  being  tied  to¬ 
gether  and  connected  to  two  termi¬ 
nals  to  which  the  color-deflection 
voltage  is  applied.  The  two  sets  of 
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The  single-gun  tube  may  also  be 
used  for  dot-sequential  color.  The 
deflection  voltage  is  a  sine  wave  at 
the  color  subscarrier  frequency, 
which  is  S.89  me  according  to  the 
tentative  NTSC  specification.s. 
Since  the  reactive  power  retjuired 
increases  directly  with  the  color- 
deflection  frequency,  the  power  in 
this  case  is  3.89  x  10748  =  810,000 
times  as  great,  or  about  2,500 
reactive  watts. 

This  large  requirement  for  re¬ 
active  power  is  avoided  in  a  three- 
gun  form  of  the  tube  recently  an¬ 
nounced  by  CTL.  As  illu.strated  in 
Fig.  2,  three  electron  beams  are 
formed  in  this  tube  by  three  elec¬ 
tron  guns  lying  in  a  horizontal 
plane  and  .so  aimed  that  the  beams 
converge  on  the  space  between  two 
grid  wires.  The  focusing  action 
then  applies  individually  to  all 
three  beams,  which  pass  through 
the  wires  to  the  respective  phosphor 
strips.  In  this  case  the  strips  are 
all  of  the  .same  width  and  are  ar¬ 
ranged  in  the  order,  red,  green, 
blue,  red,  green,  blue,  etc.  No  color 
deflection  is  required  and  all  the 
grid  wires  are  connected  together. 
This  type  of  tube  can  form  three 
primary-color  images  simultane¬ 
ously,  and  can  operate  readily  with 
the  con.stantluminance,  a  .symmet¬ 
rical  type  of  color  sampling  speci¬ 
fied  in  the  NTSC  field-test  specifica¬ 
tions. 

Critical  comment  on  the  perform¬ 
ance  of  the  Lawrence  tube  has 
pointed  to  the  desirability  of  higher 
resolution  in  the  grid  and  phos- 


Wh*n  compUlcIy  attcmblad.  th*  two-part  motal  thoU  onclosM  tho  icroon  oiaombly. 
Tho  potu  trisiblo  in  tho  photoaropha  ato  usod  lot  pumpinq  down  tho  oxporimontal 
modol  o<  tho  tubo 


number.  This  prospect  raises  the 
question  of  the  color-deflection  volt¬ 
age  required  if  the  wire  grid  has  a 
substantially  larger  number  of 
wires. 

The  capacitance  displayed  by  the 
grid  varies  inversely  as  the 
logarithm  of  the  wire  spacing  di¬ 
vided  by  the  wire  radius,  whereas 
the  required  deflection  voltage  de¬ 
creases  directly  with  the  wire  spac¬ 
ing.  As  the  number  of  grid  wires 
is  increased,  these  two  tendencies 
oppose  each  other  so  far  as  the  re¬ 
active  power  requirement  is  con¬ 
cerned.  It  can  be  shown,  in  fact, 
that  for  a  given  tube  size,  the  re¬ 
quired  color-deflection  reactive 
power  actually  decreases  as  the 
resolution  of  the  image  is  increa.sed 
by  increasing  the  number  of  grid 
wires  and  phosphor  strips. — d.g.F. 


phor-strip  system  to  insure  that  the 
image  displays  all  the  detail  inher¬ 
ent  in  the  color  television  signal 
applied  to  it.  It  is  planned  to  pro¬ 
duce,  at  a  later  date,  a  tube  having 
a  larger  number  of  wires  and 
strips,  perhaps  twice  the  present 
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FIG.  1 — In  the  tinqie-qun  lube,  the 
beam  is  deilecled  to  left  or  right  to 
change  colors.  The  projected  electron 
beam  is  compressed  as  it  passes  be¬ 
tween  the  gr'd  wires 


FIG.  2 — In  the  three-gun  version  ot  the 
tube,  three  beams  are  aimed  at  the 
space  between  two  grid  wires  and  are 
focused  simultaneously  on  the  respec¬ 
tive  phosphor  strips 
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OraroU  photoqroph  (bowing  optical  lyttom  and  astacialod  •l•ctronic  circuitry.  Tho 
two  (ourco  lamps  are  driven  in  out^oi-phote  oscillation  through  a  push-pull  6L6 
ompllfisr  when  the  circuit  is  not  balanced 


PHOTOMETRIC  instruments,  in 
general,  suffer  either  from  in¬ 
stability  and  drift  or  from  objec¬ 
tionable  complexity  and  cost.  The 
arrangement  shown  in  Fig.  lA  of¬ 
fers  several  advantages  where  accu¬ 
rate  comparisons  of  light  values 
are  to  be  made  quickly  and  with  a 
reasonable  amount  of  equipment. 

In  this  circuit  the  battery  main¬ 
tains  the  light  output  of  the  two 
lamps  above  zero.  A  current  in 
either  direction  in  the  transformer 
operates  to  support  the  battery  cur¬ 
rent  in  the  circuit  of  one  lamp,  and 
at  the  same  time  bucks  the  battery 
current  in  the  other  circuit. 

An  alternating  current  in  the 
transformer  will  therefore  cause 
the  lamps  t*  flicker  in  opposite 
phases.  At  first  glance  this  looks 
like  an  ideal  way  to  avoid  the  com¬ 
plex  and  expensive  optical  systems 
sometimes  used  to  achieve  stability. 
Unfortunately  there  are  a  few  bugs. 
When  equal  amounts  of  light  from 
each  lamp  reach  the  phototube,  the 
signal  is  not  zero.  In  fact,  it  is 
quite  substantial  and  double  the 
frequency  of  the  input  signal. 

There  are  several  reasons  for 
this.  For  example,  the  heating  rate 
of  a  tunsten  lamp  does  not  match 
its  cooling  rate  nor  will  the  color 
temperature  of  the  hotter  bulb 
match  that  of  the  colder  bulb.  Of 
even  greater  importance  is  the  fact 
that  the  relation  between  light  out¬ 
put  and  voltage  is  nonlinear. 


To  use  this  circuit,  these  objec¬ 
tionable  effects  must  be  minimized. 
One  can  use  lamps  with  fine  fila¬ 
ments  designed  for  rapid  cooling 
and  work  at  high  temperatures  and 
low  frequencies  but  there  will  still 
be  trouble  at  the  balance  point.  If 
this  is  to  be  a  null  instrument,  the 
signal  at  balance  must  be  zero. 

Feedback 

If  the  input  signal  to  the  trans¬ 
former  is  a  60-cycle  signal,  the  out¬ 
put  signal  from  the  phototube  in 
the  out-of-balance  condition  will  be 
a  60-cycle  signal  also.  What  will 
happen  if  the  phototube  output  is 
fed  back  to  supply  the  transformer 
as  shown  in  Fig.  IB?  The  photo¬ 
tube  signal  can  exist  in  one  of  two 


FIG.  I — Basic  schematic  shows  how  two 
lamps  are  mad#  to  oscilloto  out  oi  phase 
when  light  reaching  phototube  irom 
eoch  is  not  egual 


By  JOHN  E.  TYLER 

Jle»earcH  Laboratories 
Interchemicat  Corporation 
Sew  York,  N.  Y. 


phases  which  are  180  deg  apart. 
To  understand  the  operation  of  this 
circuit,  consider  a  short  unidirec¬ 
tional  pulse  (indicated  by  the  ar¬ 
row)  in  the  primary  of  the  trans¬ 
former.  If  the  battery  current  is 
as  shown,  this  pulse  will  induce  a 
pulse  in  this  same  direction  in  the 
circuit  of  lamp  2  which  will  make 
lamp  2  brighter.  Simultaneously,  it 
will  induce  a  pulse  in  the  opposite 
direction  in  the  circuit  of  lamp  1 
which  will  make  lamp  1  dimmer. 

The  net  effect  on  the  phototube  is 
zero  if  the  pulse  is  small  and  the 
original  illumination  from  the  two 
lamps  was  the  same.  But  with  the 
filter  in  the  beam  from  lamp  1,  the 
net  effect  will  be  an  increase  in 
light  on  the  phototube.  This  gives 
a  new  current  pulse  in  the  trans¬ 
former  which  can  be  in  either 
direction  depending  upon  the  man¬ 
ner  of  connecting  the  phototube 
to  the  transformer.  If  it  is  in  the 
same  direction,  lamp  2  will  become 
still  brighter,  the  net  illumination 
will  build  again  causing  a  third 
pulse,  and  if  something  else  does 
not  put  a  stop  to  it,  the  lamp  will 
burn  out.  Fortunately  it  does  not 
burn  out.  Its  resistance  is,  of 
course,  increasing  as  its  tempera¬ 
ture  increases  requiring  higher  and 
higher  voltages  to  maintain  the 
current.  Since  no  such  voltages  are 
available,  the  circuit  soon  ceases 
to  build. 

At  this  point,  the  battery  takes 
over.  Lamp  1  has  been  driven  well 
below  battery  voltage  by  the  series 
of  pulses  but  can  now  return  to  nor¬ 
mal  brilliance.  The  first  move  in 
this  direction,  however,  starts  the 
cycle  in  reverse.  In  short,  this  cir¬ 
cuit  will  oscillate  as  long  as  the 
phototube  sees  unequal  beams.  If 
some  means  is  provided  for  reduc- 
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Speeds  Light  Measurements 

Two  lamps  in  out-o£*phase  oscillation  indicate  bridge  unbalance  and  also  serve  as  two- 
ligbt  source  for  comparison  measurements.  Versatile  optical  system  provides  means  for 
spectrophotometric,  colorimetric,  reflectance  and  transmission  measurements 


ing  the  beams  to  equality,  Polaroid 
disks,  for  example,  the  circuit  can 
be  brought  to  balance,  and  the  an¬ 
gular  rotation  of  the  Polaroid  will 
be  a  measure  of  the  transmission  of 
the  filter. 

If  one  goes  beyond  the  balance 
point,  a  new  situation  exists.  Going 
back  to  the  previous  analysis,  the 
initial  pulse  still  causes  lamp  2  to 
increase  in  brightness,  but  the  net 
effect  on  the  phototube  is  a  reduc¬ 
tion  in  illumination.  The  new  pulse 
therefore  operates  to  reduce  the 
brightness  of  lamp  2  and  haoce  the 
building  process  will  not  occur  and 
the  circuit  will  refuse  to  oscillate. 

A  schematic  diagram  of  a  densi¬ 
tometer  employing  this  circuit  is 
shown  in  Fig.  2.  The  photographs 
show  a  closeup  of  the  optical  ar¬ 
rangement  of  a  practical  densito¬ 
meter  and  the  densitometer  with  its 
associated  electrical  equipment. 

Optical  System 

In  the  design  of  the  optical  sys¬ 
tem,  light  from  the  sample  lamp  B, 
illuminates  a  circular  stop  S  which 
for  reflectance  measurements  is 
focused  by  a  lens  L,  on  the  far  wall 
of  the  integrating  sphere.  A  .second 
lens  L,  carried  in  a  rotatable  disk 
can  be  introduced  to  refocus  the 
light  at  the  entrance  port  for  trans¬ 
mission  measurements.  The  atten¬ 
uating  wedge  is  used  for  balancing. 
Standard  lamp  B,  is  located  in  a 
light-tight  housing  on  one  side  of 
the  sphere  and  illuminates  the 
sphere  wall  through  a  small  hole. 

The  multiplier  phototube  is  lo¬ 
cated  at  the  back  of  the  sphere 
where  it  can  be  illuminated  by  the 
integrated  light  from  the  sphere 
wall,  but  not  by  either  beam  di¬ 
rectly.  Provision  is  made  for  intro¬ 
ducing  color  filters  between  the  exit 


port  of  the  sphere  and  the  multi¬ 
plier  phototube  for  abridged  spec¬ 
trophotometric  or  colorimetric 
measurements. 

This  optical  design  was  chosen 
because  it  provides  a  constant  level 
of  illumination  at  the  balance  point 
regardless  of  the  sample.  Too  much 
light  on  the  multiplier  phototube 
brings  about  great  instability  of 
the  oscillator  accompanied  by  hunt¬ 
ing  and  uncontrollable  gyrations  of 
the  lamps. 

The  lamp  transformer  is  driven 
the  power  amplifier,  a  standard 
push-pull  6L6  amplifier,  which  in 
turn  is  driven  by  the  voltage  ampli¬ 
fier.  The  voltage  amplifier  contains 
two  stages  of  5693’s,  having  a 
measured  gain  of  8,800.  The  multi¬ 
plier  phototube  is  operated  with  ap¬ 
proximately  100  volts  d-c  per  stage. 

Operating  Procedure 

In  the  finished  instrument,  a 
housing  around  the  sphere  cuts  out 
room  light  and  provides  a  flat  table 
for  transmission  samples.  If  reflec¬ 
tance  measurements  are  required, 
the  instrument  can  be  placed  in  an 
upright  position  on  the  sample  or  it 
can  be  turned  to  a  horizontal  posi¬ 
tion  with  the  sample  held  against 
the  flat  back  by  a  spring  clip  (not 
shown). 

The  instrument  is  first  balanced 
for  zero  density  by  mechanically 
adjusting  the  amount  of  light  from 
the  standard  lamp.  Electrical  ad¬ 
justment  of  the  lamps  is  reserved 
for  balancing  their  color  tempera¬ 
tures  when  color  measurements  are 
required.  The  reflectance  port  is 
filled  with  a  white  diffusing  mate¬ 
rial  when  making  this  adjustment 
and  also  when  making  transmission 
measurements.  The  sample  is  next 
inserted  and  if  oscillation  has  not 


FIG.  2 — Optical  ananqmBrat  iacludat 
integrating  ipher*  with  attachments  lor 
a  wide  eariety  oi  photometric  measure¬ 
ments 

started  spontaneously,  the  beams 
are  thrown  out  of  balance  by  turn¬ 
ing  the  density  wedge.  The  density 
wedge  is  then  turned  slowly  to¬ 
wards  balance  until  the  oscillation 
stops.  The  lamps  themselves  can  be 
used  as  the  balance-point  indicator 
as  the  difference  in  brightness 
when  oscillating  or  when  operating 
on  d-e  is  quite  marked,  and  there  is 
no  appreciable  dimming  as  the  bal- 
lance  point  is  approached.  In  fact 
the  lolance  point  is  so  sharp  that 
one  ij  in  danger  of  passing  it  if  the 
density  wedge  is  turned  too  rapidly. 
An  a-c  voltmeter  across  one  lamp 
can  also  be  used  as  a  balance  indi¬ 
cator  if  one  prefers  this  type  of  in¬ 
dicator. 

The  instrument  shown  in  the 
photograph  above  is  still  in  the 
formative  stage  and  will  probably 
undergo  many  improvements  and 
refinements.  Specially  designed 
lamps  would  be  of  great  assistance, 
and  could  lead  to  a  reduction  in 
power  requirements. 
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The  speech  stretcher  does  for 
the  ear  what  the  slow-motion 
camera  does  for  the  eye.  By  mean.s 
of  electronic  circuits  the  rate  of  oc¬ 
currence  of  speech  may  be  slowed 
to  one-half  without  losing  the  intel¬ 
ligence.  The  method  of  doing  this 
is  to  play  speech,  recorded  either  on 
tape  or  di.sks,  at  one-half  speed. 
This  of  cour.se  halves  all  of 
the  frequencies  in  the  original 
speech.  Bandpass  filters  followed 
by  frequency  doublers  are  then 
used  to  double  the  frequencies  com¬ 
ing  from  the  recording,  restoring 
the  intelligence  while  keeping  the 
rate  still  at  only  half  that  of  the 
original  sound. 

Applications 

The  most  obvious  u.se  for  the  in- 
.strument  is  in  the  study  of  lan¬ 
guage  and  the  methods  of  speaking 
used  by  the  various  language 
groups  of  the  world.  It  is  a  great 
aid  in  transcribing  dialects  or  un¬ 
written  languages  to  .standard 
phonetic  symbols,  as  well  as  for  the 
usual  .stenographic  u.ses.  For  ex¬ 
ample,  a  secretary  may  type  re¬ 
corded  dictation  quickly  with  the 


Sona-Strelchcr  unit,  on  table  at  right,  accentuate*  speech  mannerisms  and  habits. 
Untrained  iisteners  using  it  hear  mote  than  skiiied  phoneticiaiu  hear  in  normai- 
tempo  speech,  because  time  avaliable  ior  reiiection  is  greater  than  twice  that  with 
normal  speech 


sound  is  effective  in  exposing  the 
actual  phonetic  con.struction  of  diffi¬ 
cult,  elusive  words  and  phra.ses. 

In  the  advertising  field,  the  un¬ 
usual  speech  from  the  stretcher 
should  serve  to  attract  attention  to 
a  radio  or  tv  commercial. 

Nature  of  Stretched  Speech 

In  the  ideal  case,  speech  from  the 
stretcher  should  sound  exactly  like 
the  original  except  that  every  word 


aid  of  a  speech  stretcher  since  the 
slower  rate  of  presentation  removes 
the  necessity  for  repeating  the  ma¬ 
terial. 

One  of  the  main  u.ses  is  in  the 
teaching  of  foreign  languages.  A 
beginning  student  is  presented  with 
new  and  unusual  sound  combina¬ 
tions  in  a  new  language,  especially 
if  the  written  language  does  not  al¬ 
ways  conform  to  the  spoken  word. 
The  slow-motion  effect  of  hearing 


(NORMAL  SPEECH) 


(STRETCHED  SPEECH) 


FIG.  1— Spactrogroms  oi  normal  and  sirstchsd  spooch  ior  Iho  spokon  word  "isro* 
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for  Language  Studies 

Recorded  speech  is  played  back  at  half  speed  and  frequencies  are  doubled  in  ten  filter- 
doubler  channels  of  superheterodyne  amplifier  to  ptermit  analysis  of  sounds,  just  as  slow- 
motion  camera  analyzes  motion.  Instrument  also  ai«ls  typing  of  recorde<l  dictation 


lasts  twice  as  long.  A  practical 
sound  stretcher  must  be  a  com¬ 
promise  between  several  factors, 
one  of  which  results  in  pitch  halv¬ 
ing.  This  reduction  in  the  funda¬ 
mental  pitch  of  the  voice  gives 
what  might  best  be  described  as  a 
Southern  drawl,  but  this  does  not 
interfere  with  the  intelligence.  The 
overall  effect  is  that  the  person  is 
speaking  .«lowly  and  deliberately 
with  a  somewhat  low-pitched  voice. 

Spectrograms  of  the  word  “zero” 
are  shown  in  Fig.  1  as  heard  nor¬ 
mally  and  as  stretched.  The  dia¬ 
grams  have  a  frequency  scale  in 
the  vertical  direction  and  a  time 
scale  in  the  horizontal  direction, 
while  the  amplitude  of  a  frequency 
component  is  shown  as  blackness. 
It  is  seen  that  the  time  scale  oc¬ 
cupied  by  the  stretched-sound  spec¬ 
trogram  is  twice  as  long,  while  the 
frequency  components  fall  at  their 
proper  place  on  the  frequency  scale. 
The  vertical  striations  show  voice 
pitch,  which  is  the  fundamental 
frequency  produced  by  the  opening 
and  closing  of  the  vocal  cords  dur¬ 


ing  voiced  sounds.  After  stretch¬ 
ing,  the  pitch  is  one-half  that  of 
the  original  since  the  same  total 
number  of  vocal  cord  operations 
takes  place  in  twice  the  time. 

Choice  of  Techniques 

Somewhere  in  the  speech-stretch¬ 
ing  process  there  mu.st  be  a  record¬ 
ing  and  playback  element,  for  there 
are  no  electronic  circuits  that  will 
change  the  time  scale.  Two  possible 
methods  of  doubling  the  frequen¬ 
cies  are  shown  in  Fig.  2. 

In  Fig.  2 A  the  audio  signal  from 
a  microphone  is  amplified  and  ap¬ 
plied  to  a  number  of  bandpass 
filters  in  parallel.  Each  filter  selects 
a  part  of  the  total  frequency  range 
and  feeds  this  signal  to  a  frequency 
doubler.  Each  bandpass  filter  must 
have  a  bandwidth  less  than  one 
octave  wide  so  that  the  inputs  and 
outputs  of  the  doubler  do  not  over¬ 
lap  on  the  frequency  scale.  Each 
doubler  is  followed  by  a  second 
bandpass  filter  having  twice  the 
frequency  range  in  cycles  of  the 
input  bandpass  filter. 


Filters  are  nece.ssary  after  the 
doublers  to  remove  the  difference 
components  generated  when  more 
than  one  frequency  is  applied  to  a 
doubler  For  example,  suppose  one 
of  the  bandpass  filters  has  a  fre¬ 
quency  range  of  1,000  to  2,000  cps 
and  the  signal  being  applied  has 
components  at  1,000  and  1,500  cps. 
In  the  output  of  the  doubler  there 
will  then  be  the  desired  2,000-cps 
and  3,000-cps  doubled  frequencies, 
as  well  as  the  sum  and  difference 
fre<iuencies  of  500  and  2,500  cps. 
The  output  bandpass  filter  serves 
to  remove  the  unwanted  difference 
component.  Unfortunately  the  sum 
component  always  falls  in  the 
doubled  frequency  range,  although 
its  amplitude  is  small  compared  to 
the  doubled  component. 

Given  a  sufficient  number  of 
filter-doubler  channels,  the  output 
of  the  system  will  be  like  the  input 
except  that  every  frequency  com¬ 
ponent  will  be  doubled.  If  this  out¬ 
put  is  recorded  it  may  be  replayed 
at  one-half  speed,  which  will  reduce 
the  frequencies  to  the  original 
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range  and  double  the  time  scale. 

In  Fig.  2B  is  shown  a  similar 
system  except  that  the  material  is 
previously  recorded  and  reproduced 
at  one-half  speed  into  the  input  of 
the  speech  stretcher.  The  filter- 
doubler  systems  required  for  this 
and  the  previous  method  are  bulky 
and  expensive  due  to  the  large  in¬ 
ductances  required  for  a  bandpass 
filter  in  the  low  audio  range. 

Superhet  System  Used 

In  Fig.  3  is  shown  the  speech 
stretcher  system  used  in  the  instru¬ 
ment  to  be  described,  called  the 
Sona-Stretcher.  The  main  feature 
is  a  modulator  and  oscillator  used 
to  translate  the  audio-frequency 
range  to  the  low  radio-frequency 
range  where  a  bandpass  filter  is 
small  and  easy  to  construct.  A  half¬ 
speed  playback  feeds  previously 
recorded  material  through  an  am¬ 
plifier  to  a  modulator,  where  it  is 
mixed  with  a  17.5-kc  carrier  from 
an  oscillator.  The  audio  range  (50 
to  2,500  cps  due  to  the  one-half 
speed  playback)  is  thus  translated 
to  the  sidebands  around  17.5  kc. 
of  which  only  the  upper  sideband 
from  17.55  to  20.00  kc  is  used.  A 
number  of  bandpass  filters  select 
portions  of  this  sideband  frequency 
range  to  be  applied  to  the  fre¬ 
quency  doublers.  The  outputs  of 
the  doublers  are  recombined  in  a 
tuned  circuit,  amplified  and  applied 
to  a  demodulator  along  with  the 
second  harmonic  of  the  oscillator 
to  recover  the  audio  frequencies. 

One  important  feature  of  this 


system  may  not  become  apparent 
until  a  numerical  example  is  con¬ 
sidered.  If  the  frequencies  1,000 
and  1,500  cps  are  considered,  the 
modulator  and  oscillator  translate 
these  to  18.500  and  19.000  kc. 
When  these  are  applied  to  the 
doubler,  we  get  37.000  and  38.000 
kc  as  the  desired  doubled  com¬ 
ponents,  and  500  cps  and  37.500  kc 
as  the  sum  and  difference  com¬ 
ponents.  The  500-cps  component  is 
easily  removed  in  one  tuned  circuit 
common  to  all  doublers. 

The  other  frequencies,  when 
demodulated  with  the  35.000-kc 
.second  harmonic  from  the  oscil¬ 
lator,  give  2,000,  2,500,  3,000, 
34,500  and  35,500  cps,  the  last  two 
being  inaudible.  The  process  of 
translating  the  frequency  range  be¬ 
fore  the  filter-doubler  channels  has 
thus  eliminated  the  need  for  a 
.second  set  of  bandpass  filters  fol¬ 
lowing  the  frequency  doublers.  In 
all  cases,  two  frequencies  present 
in  the  same  filter  channel  give 
rise  to  a  sum  cross-modulation 
product  which  falls  in  the  doubled 
frequency  range. 

A  factor  to  be  considered  in  de¬ 
signing  a  speech  stretcher  is  the 
great  advantage  of  using  previ¬ 
ously  recorded  material.  The  com¬ 
mercial  field  includes  large  numbers 
of  recorded  speeches  and  dramatic 
material,  as  well  as  language  in¬ 
struction  records.  To  use  record¬ 
ings  made  at  78  rpm,  a  phonograph 
player  may  be  modified  to  operate 
at  39  rpm,  although  only  a  slight 
loss  in  naturalness  is  noticed  if 


they  are  played  at  33  1/3  rpm.  For 
tape  recordings,  the  standard 
speeds  of  15  inches  per  second  and 
7.5  inches  per  second  are  exactly 
the  required  ratio. 

Filters  and  Doublers 

A  single-frequency  tone  fed  into 
the  input  of  an  ideal  speech 
stretcher  should  give  a  tone  having 
twice  that  frequency  at  the  loud¬ 
speaker.  If  we  insert  a  complex 
sound  made  up  of  a  fundamental 
and  the  harmonic.s  of  that  funda¬ 
mental,  the  circuits  must  double 
each  component  and  recombine 
them  in  the  proper  phase  in  order 
to  reproduce  that  sound  Exactly.  To 
even  approach  that  ideal,  it  is 
necessary  to  use  filter-do^ibler  chan¬ 
nels  which  have  a  bandwidth  less 
than  the  separation  of  the  har¬ 
monics  of  the  complex  signal.  This 
restriction  is  necessary  because 
practical  doubler  circuits  produce 
sum  and  difference  frequencies  as 
well  as  the  double-frequency  com¬ 
ponents. 

Two  adjacent  harmonics  of  a 
complex  signal  appearing  in  the 
same  filter  will  produce  in  the 
doubler  or  other  nonlinear  element 
a  difference  frequency  equal  to 
the  fundamental.  Since  this  is  at 
one-half  the  desired  frequency  due 
to  the  one-half  speed  playback,  the 
result  is  an  apparent  lowering  of 
the  fundamental  frequency  in  the 
output  to  one-half  that  of  the 
original  sound. 

If  we  consider  speech  as  made  up 
of  the  pitch  and  the  harmonics  of 
the  pitch  (which  may  be  considered 
true  for  the  vowels  and  voiced 
.sounds),  then  a  speech  stretcher  to 
handle  a  bass  voice  might  require 
filter-doubler  channels  having  100- 
cps  bandwidth.  If  the  audio  range 
is  taken  as  up  to  5,000  cps,  then 
50  channels  would  be  required  to 
reproduce  the  voice  without  pitch 
halving. 

If  such  a  device  were  practical, 
it  is  interesting  to  note  what  would 
happen  to  the  consonants  and  im¬ 
pulses  of  the  unvoiced  sounds  in 
speech.  When  sounds  have  a  more 
or  less  continuous  spectrum  the 
concept  of  frequency  doubling  has 
little  meaning.  Sounds  of  transient 
nature  would  be  seriously  modified 
due  to  the  long  time  constant  asso¬ 
ciated  with  a  narrow-bandwidth 


FIG.  4 — Audio  omplUlor  and  iasl-oeting  aulomatfe  gala  control  circuit  arrangomoat 
mod  to  tauuro  that  oil  ton  iiltor^loublot  choaaoU  oporoto  at  about  tho  lamo  high  lorol 
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FIG.  S — Molii  circuit  of  cpMch  itrctchar.  Audio  ampUiiot  iooda  Torislor  modulator  located  botwooo  oacillotor  and  first  M  omplUiot 


filter  and  the  lack  of  uniform  phase 
response  through  the  filter-doubler 
channels.  Therefore,  a  practical 
speech  stretcher  must  have  filter- 
doubler  channels  which  are  a  com¬ 
promise  between  the  narrow  band¬ 
width  desired  to  avoid  pitch  halving 
and  the  wide  bandwidth  necessary 
to  respond  to  the  transients  asso¬ 
ciated  with  the  consonants  and 
stops  of  speech. 

A-F  and  AGC  Circuits 

The  main  audio  amplifier  of  the 
Sona-Stretcher  consists  of  a  pre¬ 
amplifier  for  the  magnetic  pickup, 
two  stages  of  amplification  and  an 
automatic  gain  control  amplifier 
and  rectifier,  as  shown  in  Fig.  4. 
The  crossover  frequency  of  the  pre¬ 
amplifier  has  been  lowered  to  com¬ 
pensate  for  the  one-half  frequency 
range  at  the  input  due  to  the  reduc¬ 
tion  in  speed  of  the  playback 
turntable. 

To  insure  good  doubling  action, 
the  filter-doubler  channels  should 
be  operated  at  a  high  level.  Two 
features  insure  that  all  the  chan¬ 
nels  operate  at  about  the  same 
level.  A  fast-acting  automatic  gain 
control  circuit  increases  the  aver¬ 
age  power  relative  to  the  peak 
power  in  speech.  A  high-frequency 
preemphasis  or  boost  circuit  com¬ 
pensates  for  the  relative  concen¬ 
tration  of  power  in  speech  at  the 
low  frequencies. 

The  age  circuit  consists  of  an 
amplifier  and  rectifier  controlling 
the  gain  of  pushpull  6L7’s  in  the 
main  audio  amplifier.  The  high- 
frequency  boost  is  supplied  by  a 
tuned  circuit  connected  across  the 
audio  transformer. 

The  remaining  stages  of  the 
speech  stretcher  are  shown  in  Fig. 


5.  The  high-stability  oscillator  pro¬ 
vides  output  at  17.6  kc  from  the 
grid-cathode  circuit,  while  35-kc 
output  is  taken  from  the  tuned 
plate  circuit.  The  modulator  is  a 
copper-oxide  varistor  balanced  to 
prevent  the  carrier  from  appearing 
in  the  filter-doubler  channels.  Its 
tuned  output  circuit,  peaked  at  19 
kc,  selects  the  upper  sideband 
15.550  to  20.000  kc  and  gives  addi¬ 
tional  boost  to  the  high  audio  fre¬ 
quencies. 

The  modulator  is  followed  by 
three  stages  of  i-f  amplification 
ending  in  push-pull  output  from  V, 
to  drive  the  filter-doubler  channels. 
Each  filter  consists  of  three  loosely 
coupled  tuned  circuits  having  the 
following  center  frequencies  and 
bandwidths. 


Channel  No.  Center  Freq  Bandwidth 

1  17.600  kc  100  cps 

2  17.725  150 

3  17.875  150 

4  18.050  200 

5  18.275  250 

6  18.525  250 

7  18.800  300 

8  19.100  300 

9  19.450  400 

10  19.900  500  I 


The  filters  are  operated  balanced 
to  ground,  thus  providing  push-pull 
output  voltages  to  operate  the  fre¬ 
quency  doublers.  Resistors  at  the 
input  to  each  filter  provide  de¬ 
coupling  and  impedance  matching 
for  each  channel.  A  doubler  con¬ 
sists  of  two  crystal  rectifiers  con¬ 
nected  in  the  usual  full-wave  rec¬ 
tifier  circuit.  In  this  case  the  hum 
is  the  desired  output,  while  the 
direct  current  is  bypassed  to 
ground  through  a  5-mh,  0.003-;if 
tuned  circuit  which  is  tuned  to 
accept  the  frequency  band  5  kc 
wide  centered  at  37.5  kc. 

Resistors  at  the  output  of  each 
doubler  may  be  adjusted  to  com¬ 


pensate  for  variations  in  gain 
through  each  filter  and  to  adjust 
the  overall  system  frequency  re¬ 
sponse.  Some  of  the  boost  given  to 
the  high  audio  frequencies  in  the 
audio  amplifier  is  removed  here. 
The  attenuation  loss  in  the  filters 
is  made  up  by  two  additional  stages 
of  i-f  amplification  at  the  doubled 
frequency.  The  last  stage  is  trans¬ 
former-coupled  to  the  demodulator. 

The  demodulator  is  also  bal¬ 
anced,  although  in  this  case  it  is 
balanced  against  the  incoming  sig¬ 
nal  frequencies,  since  the  differ¬ 
ence  frequencies  produced  in  the 
doublers  are  in  the  audio  range. 
The  i-f  amplifier  has  very  low  gain 
in  the  audio  range,  but  some  of  the 
cross-modulation  products  may  get 
through  to  be  applied  to  the  de¬ 
modulator  and  thus  to  the  high- 
gain  audio  amplifier.  The  carrier 
at  the  demodulator  is  the  second 
harmonic  of  the  carrier  at  the 
modulator,  both  produced  by  the 
same  oscillator.  Signals  from  the 
i-f  amplifier  in  the  range  35.100 
to  40.000  kc  beat  with  the  36.000-kc 
carrier  to  produce  the  output  audio 
range  of  100  to  5,000  cps.  The 
response  of  the  final  three-stage 
audio  amplifier  is  shaped  to  remove 
the  boost  applied  at  the  high  fre¬ 
quencies  in  the  first  audio  ampli¬ 
fier.  A  20-mh,  0.001 1-fif  tuned 
circuit  in  the  1st  a-f  plate  circuit, 
series-resonant  at  35  kc,  eliminates 
the  large  35-kc  carrier  applied  to 
the  input  of  the  audio  amplifier. 
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Complete  matchinq  equipment  ehown  with  one  ehunt  coil  in  ioreqround.  Sensing 
unit  and  servo  amplifier  at  right,  antenna  lead  at  left 


Automatic 


By  VIRGIL  TRUE 

K lect roil  ir  sVcif* n  f 
\fivut  RrMcarch  Laborntori/ 
Wanhinflton,  />.  C. 


Automatic  impedance-matching 
.devices  are  desirable  in  match-- 
ing  the  input  impedance  of  a  gi.ven 
antenna  to  the  characteristic  im¬ 
pedance  of  a  given  feeder  line,  in 
matching  the  load  impedance  of  di¬ 
electric  heating  equipment  to  the 
output  impedance  of  the  heating 
generators  or  to  the  characteristic 
impedance  of  associated  transmis¬ 
sion  lines  and  in  power-factor  cor¬ 
rection  in  power  distribution  sys¬ 
tems. 

This  article  presents  a  solution  to 
the  specific  problem  of  automati¬ 
cally  matching  the  input  impedance 
of  a  35-foot  whip'  antenna  to  a  50- 
ohm  coaxial  transmission  line  at 
all  fretiuencies  in  the  2-to-18  me 
band. 

General  Considerations 

Figure  1  shows  the  impedance 
characteri.stic  of  the  35-foot  whip 
antenna  as  measured  with  a  Gen¬ 
eral  Radio  type  916-A  impedance 
bridge.  It  also  shows  the  range  of 
resistive  and  reactive  components 
of  terminal  impedance  to  a  50-ohm 
line  that  are  considered  tolerable. 
These  limits  correspond  to  an  im¬ 
pedance  match  of  such  accuracy 
that  the  standing-wave  ratio  on  the 
line  will  not  exceed  1.25  at  any  fre- 
quency  in  the  2-to-18  me  band. 

The  block  diagram  of  the  auto¬ 
matic  impedance-matching  unit  is 
shown  in  Fig.  2.  A  breadboard 
model  of  the  unit  with  only  the 
shunt  coil  used  in  the  2-to-3  me 
range  connected  is  illu.strated. 

With  the  exception  of  the  motors 
and  gear  trains,  all  components  of 
this  unit  were  designed  and  devel¬ 
oped  specifically  for  the  problem  at 
hand.  The  cantilever  matching  net¬ 
work  was  chosen  because  of  its 
broad-band  possibilities  and  be- 


FIG.  1 — Impadanc*  choraclatUtic  of  a 
SS-lool  whip  antenna  and  loUrabI*  ter- 
minolion  to  a  SO^ohra  line 


cau.se  it  lends  itself  well  to  the  re¬ 
quirements  of  a  servo-driven  unit. 
The  sensing  unit  was  developed  as 
two  detectors  because  of  the  neces¬ 
sity  for  correcting  both  magnitude 
and  phase  angle  of  the  load  imped¬ 
ance.  The  .servo  amplifiers  were  de- 


riG.  2 — Diagram  ihowing  th*  aquip- 
mant  alamants  making  up  on  automatic 
impadanca-motchlng  davlca 


signed  to  give  maximum  stability 
and  dependability  for  a  minimum 
size  and  weight  while  maintaining 
adequate  .sensitivity  and  power  out¬ 
put  capabilit.v. 

The  results  obtained  with  this 
unit  are  shown  in  Fig.  3,  a  graph 
of  standing-wave  ratio  on  the 
feeder  line  as  a  function  of  fre¬ 
quency  at  balance  condition.  Data 
for  this  curve  were  obtained  in  the 
following  manner: 

The  transmitter  was  connected  to 
the  antenna  via  the  feeder  line  and 
the  matching  device  as  shown  in 
Fig.  2.  The  transmitter  was  turned 
on  and  the  servo  systems  were  al¬ 
lowed  to  come  to  balance.  The  line 
was  then  disconnected  from  the 
.sensing  unit  and  the  input  imped¬ 
ance  to  the  antenna  including  the 
matching  device  was  measured. 


98 


December,  1951  —  ELECTRONICS 


Top  and  bottom  chaitis  Tiowt  oi  th#  bofto  amplUior  thowinq  timpllcity  ol  coalroU  ond  wiring.  This  it  tho  tamo  oquipmont  at  thot 

picturod  to  tho  right  of  tho  oppotito  pago 


Impedance  Matcher 


Device  iiiatelie^  the  in|Hit  impedance  of  a  SSmoo!  w  hip  antenna  to  a  50-ohin  coaxial  trans- 
mii^sion  line  at  all  fre(pieneies  between  2  and  18  nn-.  Unit  can  alsso  he  adapted  to  different 


fre<pieney  ranjie.  power  level. 


This  was  the  terminal  impedance  to 
the  50-ohm  line  when  the  transmit¬ 
ter  was  in  operation.  The  standinjr- 
wave  ratio  on  the  line  was  calcu¬ 
lated  from  the  known  characteristic 
and  terminal  impedance  and  the 
procedure  was  repeated  at  close  fre¬ 
quency  intervals  throuRhout  the 
2-to-18  me  band.  Two  measure¬ 
ments  of  this  type  were  obtained  at 
frequencies  higher  than  18  me;  one 
at  22.9  me  and  the  other  at  25.9  me. 
The  standing-wave  ratios  were  1.1 
and  1.16  respectively,  indicating 
satisfactory  operation  from  2  to  26 
me. 

Further  checks  were  made  to  in¬ 
sure  operation  at  all  frequencies. 
The  transmitter  was  turned  on  and 
the  matching  unit  was  allowed  to 
come  to  balance.  The  transmitter 
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tvpe  of  load  and  tran^mi.ssion 
and  industrial  applications 


was  loaded  into  the  properly  termi¬ 
nated  line  so  that  its  power  output 
was  at  or  slightly  above  rated  value. 
Then  the  transmitter  was  switched 
to  half-power  operation  and  the  fre¬ 
quency  was  varied  continuously 
under  key-down  operation.  The 
final  stage  of  the  transmitter  was 
tuned  as  the  frequency  w’as  \aried 
so  that  the  power  output  remained 
essentially  constant.  The  autoinatic 
matching  device  followed  the  trans¬ 
mitter  through  the  entire  2-to-18 
me  band.  Impedance  measurements 
described  as  the  basis  for  Fig.  3 
were  made  at  intervals  of  500  kc  to 
check  the  accuracy  of  the  unit.  At 
no  time  was  an  impedance  meas¬ 
ured  that  produced  a  standing-wave 
ratio  greater  than  1.2  on  the  feeder 
line. 


line  for  other  communications 


In  addition,  the  unit  was  used  to 
match  the  antenna  to  the  line  under 
conditions  of  varying  load  imped¬ 
ance  at  fi.xed  frequencies.  The  con¬ 
nections  of  Fig.  2  were  made,  the 
transmitter  was  turned  on  and  the 
unit  was  permitted  to  come  to  bal¬ 
ance.  Then  a  large  crane  boom, 
with  pulley  lowered  beside  the  an¬ 
tenna,  was  swung  back  and  forth 
in  the  immediate  vicinity  of  the  an¬ 
tenna.  The  unit  followed  the 
change  in  impedance  of  the  antenna 
owing  to  the  proximity  effect  of  the 
boom  without  allowing  the  terminal 
impedance  of  the  transmi.ssion  line 
to  change  appreciably.  This  check 
was  repeated  at  frequency  intervals 
of  1  me  through  the  2-to-18  me 
band. 

Assuming  the  input  impedance  to 
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the  antenna  plus  the  cantilever  net¬ 
work  can  be  made  equal  to  the  char¬ 
acteristic  impedance  of  the  feeder 
line  by  varying  the  reactances  of 


the  two  branches  of  the  cantilever 
circuit,  ordinary  circuit  analysis 
yields  the  following  equations  for 
this  assumed  condition  x,  = 


Ra  -  Ra  ^  ' 

V  =  —  Xp{Ra*+  Xi‘Xa+  AVt*)  .  , 

*  ^  Ra'  +  {Xp+  Xa)^ 

where  A'p  =  the  reactance  of  the  parallel 
branch  of  the  cantilever  net¬ 
work 

A's  =  the  reactance  of  the  aeries 
branch  of  the  cantilever  net¬ 
work 

Zo  =  /f»  4- jO the  characteristic  im¬ 
pedance  of  the  feeder  line 

Za  ”  Ra  +  jXA  =  the  complex  im¬ 
pedance  of  the  antenna  alone 


The  solutions  to  Eq.  1  and  2  were 
plotted  as  functions  of  frequency, 
with  frequency  varying  from  2  to 
18  me.  These  curves  of  required  Xr 
and  X,  were  used  to  determine  the 
electrical  properties  of  the  canti¬ 
lever  circuit  components.  The  com¬ 
ponent  values  are  listed  in  Fig.  4, 
which  is  a  schematic  diagram  of  the 
variable  cantilever  circuit.  This 
combination  requires  two  relays 
and  associated  switches  for  chang¬ 
ing  the  shunt-branch  inductance  to 
obtain  complete  coverage  for  the 
2-to-18  me  band.  The  switching 
control  is  mounted  on  the  transmit¬ 
ter  in  the  breadboard  model  but 
could  be  incorporated  into  the 
transmitter  band-switching  mech¬ 
anism.  Slight  variations  in  the 
sizes  of  the  individual  shunt  coils 
are  necessary  to  tailor  a  given  unit 
to  the  particular  bands  of  individ¬ 
ual  transmitters. 

The  fixed  coils  of  the  shunt 
branch  are  formed  from  1-in.  sil¬ 
ver-plated  copper  tubing.  Values  of 
Q  range  from  550  to  700  for  these 
coils.  The  series  coils  are  wound 
from  No.  8  copper  wire  and  have 
Q’s  of  about  450. 

The  variable  capacitors  are  iden¬ 
tical,  with  a  tuning  range  of  23  to 
1,300  |A{if,  a  minimum  voltage 
breakdown  strength  of  10,000  volts, 
and  special  construction  to  insure 
a  smooth  curve  of  capacitance  as  a 
function  of  degrees  rotation.  Con¬ 
struction  details  of  one  of  these 
capacitors  are  shown,  including  the 
offset  shaft,  variable  plate  size,  and 
variable  spacing  between  plates. 
These  capacitors  were  designed  es¬ 
pecially  for  this  problem  because 
no  capacitors  on  the  market  pos¬ 
sessed  all  the  requirements  of  the 
matching  unit.  A  patent  applica¬ 
tion  has  been  filed  on  their  design 
and  construction  details. 

The  dielectric  material  in  these 
capacitors  is  Dow-Corning  500 


Special  oil-iUled  capacitor  uied  in  cantilever  network 


Detail  oi  eeneinq  unit,  phase-angle  at  leit  and  magnitude  at  right 
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FIG.  3 — Slandlnq-woT*  ratio  on  ioodor 
lino  comparod  with  iroquoncy  at  condi¬ 
tion  oi  balance 


FIG.  4 — CantiloTor  impedance  matchinq 
network  from  line  to  antenna 


fluid,  a  silicone  oil  with  excellent 
electrical  and  thermal  properties. 
The  plates  are  made  of  aluminum 
0.04  inch  thick  and  the  shafts  and 
spacers  are  made  of  steel.  The  cy¬ 
lindrical  case  is  made  of  Lucite  and 
the  ends  of  polystyrene.  Connection 
to  the  rotor  plates  is  made  through 
a  low-loss,  high-current  capacity 
mercury  contact  developed  espe¬ 
cially  for  the.se  capacitors. 

Impedance  Sensing  Circuits 

Figure  5A  shows  a  diagram  of 
the  phase-angle  detector  for  which 
the  mechanical  construction  of  the 
circuit  is  also  illustrated.  Ultra¬ 
high-frequency  techniques  have 
been  applied  to  good  advantage 
here.  The  primary  coil  is  merely  a 
4J-inch  length  of  the  center  conduc¬ 
tor  of  the  line.  The  secondary  is  a 
single  turn  4i  x  2i  inches,  center- 


tapped.  The  coupling  capacitor 
between  the  two  is  formed  by  the 
primary  wire  and  the  small  semi- 
cylindrical  plate  soldered  to  the 
centertap  of  the  secondary;  air 
serves  as  the  dielectric. 

This  circuit  is  electrically  very 
similar  to  an  f-m  di.scriminator,  the 
difference  being  that  in  this  case 
the  difference  in  voltages  applied  to 
the  diodes  is  due  to  a  phase  angle 
between  line  voltage  and  line  cur¬ 
rent  instead  of  a  variation  from  a 
mean  frequency.  Use  of  a  vector 
diagram  in  Fig.  6  simplifies  expla¬ 
nation  of  the  operation  of  Fig.  5A. 

The  voltage  applied  to  D,  is  the 
vector  sum  of  V''r„  a  voltage  in 
phase  with  the  line  voltage,  and 
Fin,  an  induced  voltage  that  leads 
the  line  current  by  90  deg.  Simi¬ 
larly,  the  voltage  applied  to  />,  is 
the  vector  sum  of  F„  and 
induced  voltage  that  lags  the  line 
current  by  90  deg.  The  d-c  output 
is  the  difference  in  magnitude  of 
these  two  rectified  voltages. 

A  study  of  the  vector  diagram  re¬ 
veals  that  as  the  phase  angle  goes 
to  zero  when  the  load  becomes 
purely  resistive,  the  output  of  the 
circuit  goes  to  zero  and  that  the 
sign  of  the  error  voltage  is  depend¬ 
ent  upon  the  sign  of  the  phase 
angle.  These  are  the  two  prime 
requisites  of  a  device  that  must 
control  a  servo  system  to  correct 
the  phase  angle  to  zero. 

Another  desirable  feature  of  this 
circuit,  as  can  be  seen  from  the  vec¬ 
tor  diagram  or  from  a  mathemati¬ 
cal  analysis,  is  that  the  sensitivity, 
defined  by  the  rate  of  change  of 
voltage  out  with  respect  to  a  change 
in  phase  angle,  occurs  in  the  neigh¬ 


FIG.  5 — Impodonc*  tanilnq  unit,  with  pha«*-anql«  daloctor  at  laft  (A)  and  maqnt- 
tud*  datactor  ot  rlqht  (B) 
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FIG.  6  -Vactor  diagram  to  ihow  opara- 
tion  oi  lantinq  unit  ai  axplainad  In  taxt 


borhood  of  zero  phase  angle.  This 
permits  extremely  accurate  phase- 
angle  correction.  The  circuit  has  no 
critical  components.  Adjustment 
for  initial  balance  of  zero  output  at 
zero  phase  angle  is  accomplished  by 
varying  the  spacing,  hence  the  elec¬ 
tromagnetic  coupling,  between  Li 
and  L,t  and  between  L,  and  L,,. 

The  impedance  magnitude  detec¬ 
tor  circuit  is  similar  to  a  Wheat- 
stone-bridge  arrangement.  It  is 
shown  schematically  in  Fig.  5B  and 
the  photograph.  The  voltage  ap¬ 
plied  to  D,  is  a  constant  fraction  of 
the  line  voltage,  determined  by  the 
ratio  of  C,  to  The  voltage  ap¬ 
plied  to  D,  is  the  voltage  drop 
across  the  1-ohm  resistance  R,  in 
series  with  the  line.  The  ratio  of 
Ct  to  C,  is  approximately  1  to  50. 
Thus,  when  the  total  load  imped¬ 
ance,  measured  at  the  output  of  the 
sensing  circuit,  is  60  ohms,  the  volt¬ 
age  applied  to  D,  is  1/51  Fl,..,  the 
.same  magnitude  as  the  voltage  ap¬ 
plied  to  f)*  The  d-c  output  voltage 
is  then  zero.  The  accuracy  of  this 
circuit  is  such  that  at  present  the 
ratio  of  C,  to  C,  is  set  at  approxi¬ 
mately  1  to  49.  Then  at  balance  con¬ 
dition  the  impedance  seen  by  the 
sensing  unit  is  49  ohms.  The  ter¬ 
minal  impedance  to  the  feeder  line 
is  then  49  plus  the  1-ohm  series  re¬ 
sistance,  or  50  ohms. 

If  the  total  load  impedance  is 
greater  than  49  ohms,  the  voltage 
applied  to  D,  is  less  than  the  volt¬ 
age  applied  to  D,  and  the  output 
voltage  is  positive.  Conversely,  if 
the  load  impedance  is  less  than  49 
ohms  in  magnitude,  then  the  volt¬ 
age  applied  to  D,  is  greater  than  the 
voltage  applied  to  D,  and  the  out¬ 
put  voltage  is  negative.  This  is  the 
desired  response  for  any  unit  that 
must  control  the  magnitude  of  the 
terminal  impedance  of  the  line 
through  a  servo  system. 

It  has  now  been  established  that 
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FIG.  7 — Serro  ampliiier  circuit.  This  is  similar  in  function  to  the  one  actually  used, 
but  improTed  in  simplicity  and  compactness 


when  the  output  of  both  section.s  of 
the  sensinpr  unit  is  equal  to  zero 
the  terminal  impedance  of  the 
feeder  line  must  necessarily  be  50 
ohms  in  magnitude  and  have  a 
pha.se  angle  of  zero  degrees.  This 
is  the  condition  for  a  perfect  match 
between  antenna  and  feeder  line. 

The  purpose  of  the  potenti¬ 
ometer  R.  is  to  set  the  impedance 
magnitude  detector  up  for  initial 
balance  at  a  terminal  impedance  of 
50  ohms  to  the  line.  Use  of  this 
potentiometer  permits  some  varia¬ 
tion  in  the  fixed  ratio  of  C,  to  C,  or 
some  variation  of  R,  from  1  ohm, 
thereby  making  the  circuit  compo¬ 
nents  less  critical. 

Physically  the  circuit  is  rugged, 
simple,  and  contains  no  vacuum 
tubes.  The  only  critical  components 
are  the  resistance  R.  and  the  capaci¬ 
tor  C,.  The  resistance  R,  mu.st  be  a 
composite  resistor  with  the  detector 
I),  inside  it  and  C,  mu.st  be  an  air- 
dielectric  or  some  equally  low-loss 
capacitor.  The  construction  details 
of  these  two  components  were  the 
result  of  considerations  of  the  di¬ 
electric  and  electromagnetic  field 
configurations  and  must  be  care¬ 
fully  followed  if  satisfactory  opera¬ 
tion  is  to  be  obtained  over  a  wide 
frequency  range. 

Serro  Amplifiers 

The  servo  amplifiers,  too,  were 
developed  specifically  for  the  prob¬ 
lem  under  consideration,  but  are 
unusually  well  adapted  to  nominal 
power  applications  throughout  the 
servo  field.  The  two  amplifiers  are 
identical.  The  circuit  described  is 
that  of  an  improved,  compact  type 
shown  in  Fig.  6.  Any  error  voltage 
changes  the  bias  on  U,,,  thereby 


changing  the  gain  of  this  triode. 
This  results  in  an  a-c  output  across 
the  secondary  terminals  of  the 
transformer  T-.  Components  R.,  and 
C,  form  a  pha.se-shifting  network 
and  F.,  and  1%,  are  voltage  amplifi¬ 
ers  with  a  gain  of  about  8  per  stage. 
The  sensitivity  of  the  bridge  ar¬ 
rangement  permits  the  use  of  low- 
gain  stages,  which  increases  the 
stability  and,  by  permitting  the 
u.se  of  a  rugged  voltage  amplifier 
tube,  improves  the  ruggedness  of 
the  amplifier. 

Tubes  Fu  and  V',*  are  cathode  fol¬ 
lowers  in  parallel,  giving  an  output 
of  approximately  2  watts,  delivered 
at  about  50  volts  rms.  It  is  essen¬ 
tial  to  use  type  5692  tubes  in  the 
bridge  arrangement  of  either  am¬ 
plifier,  or  some  other  tube  with 
equally  good  stability  and  micro- 
phonic  characteristics,  but  it  has 
been  found  experimentally  that 
regulated  plate  supply  voltage  is 
unneces.sary  in  the  improved  ampli¬ 
fier.  Plate  voltages  may  vary  from 
190  volts  to  280  volts  without  dis¬ 
turbing  either  balance  or  smooth¬ 
ness  of  operation. 

Servo  Drive  Mechanisms 

The  servo  motors  are  75/115  volt, 
2  5  watt,  60-cycle,  2-phase,  2-pole 
induction  motors  purcha.sed  from 
the  Diehl  Mfg.  Co.  The  gear  trains 
are  miniature  sfwed  reducers  pur¬ 
chased  from  the  Metron  Corp.  Both 
are  zero  backlash  trains  and  the  re¬ 
duction  ratios  are  729  and  242  for 
the  shunt  and  series  capacitors  re¬ 
spectively. 

These  drives  were  chosen  to  give 
minimum  matching  time  without 
danger  of  hunting  in  the  servo  sys¬ 
tem,  due  consideration  being  given 


to  the  driving  power  required  and 
to  the  physical  size  and  weight  of 
the  completed  unit.  The  time  neces- 
.sary  to  match  the  antenna  to  the 
line  is  from  2  to  15  seconds  in  the 
breadboard  model,  depending  on  the 
freciuency  of  operation,  the  posi¬ 
tions  of  the  capacitors  at  the  begin¬ 
ning  of  the  matching  cycle,  and  the 
power  output  of  the  transmitter 
during  the  tuning  cycle.  Average 
matching  time  is  5  to  7  .seconds  and 
individual  tuning  cycles  seldom  ex¬ 
ceed  a  lO-.second  time  limit. 

The  device  described  here  was  de¬ 
signed  specifically  to  meet  the 
requirements  of  a  35-foot  whip  an¬ 
tenna,  a  50-ohm  coaxial  transmis¬ 
sion  line,  and  a  transmitter  whose 
power  output  is  200  to  700  watts 
and  whose  frequency  range  is  2  to 
18  me.  The  unit  can  be  adapted  to 
different  frequency  ranges,  differ¬ 
ent  power  levels,  various  types  of 
loads,  and  different  transmi.ssion- 
line  characteristic  impedances  with 
only  minor  circuit  changes.  For 
example,  if  the  characteristic  im¬ 
pedance  of  the  line  had  been  72 
ohms,  it  would  have  been  necessary 
to  make  the  ratio  of  C,  to  C,  equal 
to  approximately  71  to  1  instead  of 
49  to  1. 

From  the  experiments  performed 
to  date  it  can  be  concluded  that  the 
limit  of  application  of  the  automatic 
impedance-matching  device  and  the 
efficiency  and  accuracy  of  the  device 
depend  primarily  on  the  electrical 
properties  that  can  be  built  into 
matching-circuit  components.  Some 
of  these  critical  properties  are: 
tuning  range,  dissipation  factor  and 
voltage-breakdown  strength  obtain¬ 
able  in  continuously  variable  capaci¬ 
tors  of  acceptable  physical  size,  the 
Q  and  high'  natural-resonant  fre¬ 
quencies  obtainable  in  inductances 
of  equally  acceptable  physical  di¬ 
mensions. 

The  author  wishes  to  acknowl¬ 
edge  the  diver.se  contributions  of 
the  following  persons  to  the  devel¬ 
opment  of  the  automatic  impedance¬ 
matching  device:  C.  B.  Davis,  ('.  L. 
Spencer,  F.  ,1.  Shanahan  and  Bert 
Fisk  of  Naval  Re.search  Laboratory, 
VV.  ,J.  Ro.sch  and  G.  D.  Greenwood, 
pre.sently  with  the  Bureau  of 
Ships,  Navy  Department,  and  .1.  A. 
Edinburgh,  presently  with  Wichita 
Research  Foundation,  Wichita, 
Kansas. 
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IMPROVING 

A  FILM-CAMERA  CHAIN 


Refinements  in  the  camera  control  circuits  of  the  iconoscope  television  film  camera  allow 
full  use  of  its  capabilities.  Increased  sensitivity,  no  clipping  of  black  peaks,  registration 
adjustment  while  on  the  air  and  compensation  for  white  compression  are  results  of 

circuit  modifications 


PRACTICAL  experience  with  the 
iconoscope  film-camera  chain, 
RCA  type  TK-20A,  has  resulted  in 
the  development  of  refinements  in 
the  camera  control  circuits.  Each 
modification  contributes  to  the  flex¬ 
ibility  and/or  stability  of  operation. 

The  following  modifications  will 
be  discussed:  a  d-c  supply  for  bias 
lighting,  fixed  minimum  setup, 
iconoscope  centering  filters  and 
white  stretching. 

Bias  Lighting 


By  C.  J.  AUOITORE 

Televiltion  Facilitien  Engineer 
Station  WOH-TV 
Sew  York,  S.  V. 

the  mo.saic.  The  bias  light,  there¬ 
fore,  .serves  to  increase  the  effic¬ 
iency  of  the  storage  action  in  the 
iconoscope. 

Many  icono.scope  film-camera 
units  employed  at  the  pre.sent  time 
use  an  a-c  .source  of  117  volts  rms 
for  excitation  of  the  bias  lighting 
lamp.  Unfortunately,  a  60-cps  hum 


component  is  introduced  which  evi¬ 
dences  itself  in  the  form  of  a  dark 
horizontal  shading  band  in  the  pic¬ 
ture.  This  trouble  is  eliminated  by 
providing  a  d-c  source  of  excitation 
for  the  lamp.  The  circuit  shown  in 
Fig.  1  has  been  installed  in  the 
film  camera  controls  at  WOR-TV 
and  has  proven  to  be  a  good 
expedient. 

A  surge-current  limiting  resistor 
is  re<juired  to  prevent  damage  to 
the  rectifier  unit.  The  50-ohm  10- 


Bias  lighting  or  back  light  is 
es.sential  to  the  realization  of  the 
full  capabilities  of  the  icono.scope 
film-camera  chain.  When  properly 
adjusted,  bias  lighting  will  increa.se 
the  sensitivity  of  the  iconoscope  by 
as  much  as  two  to  one,  reduce  shad¬ 
ing  requirements,  incre.ase  the 
memory  or  storage  capacity  of  the 
mosaic  and  smooth  out  the  flicker 
produced  by  motion  picture  projec¬ 
tion. 

The  bias  light  is  a  source  of  con¬ 
trolled  intensity  illuminating  the 
rear  surface  of  the  mosaic  and  the 
glass  walls  whereas  the  photosensi¬ 
tive  front  surface  of  the  mosaic  re¬ 
ceives  light  only  from  the  image 
focused  on  it.  The  walls  of  the 
iconoscope  are  coated  with,  a  thin 
layer  of  cesium  in  the  manufactur¬ 
ing  proce.ss  and  unless  these  photo- 
•sensitive  electrons  are  released  by 
.some  means  such  as  the  bias  light, 
they  will  tend  to  subtract  from  the 
electric  field  available  at  the  col¬ 
lector  anode  for  attracting  .secon- 
dary-emi.ssion  photoelectrons  from 


Trp«  of  tilmsrainera  control  unit  on  which  modiiications  woro  mod# 
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watt  resistor  was  chosen  to  limit 
the  maximum  available  voltage 
across  the  lamp  to  100  volts. 

The  rectifier  specified  has  a  600- 
ma  rating  as  against  a  full-load 
requirement  of  400  ma.  Physical 
limitations  necessitated  vertical 
mounting  of  the  rectifier  unit  with 
the  plates  horizontal.  Because  of 
the  reserve  capacity  and  the  place¬ 
ment  of  the  unit  in  a  relatively  open 
space,  the  vertical  mounting  has 
not  been  disadvantageous. 

Setup  is  the  guard  area  observed 
on  the  cro  waveform  monitor  be¬ 
tween  the  reference  black  level 
(corresponding  to  the  specified 
maximum  excursion  of  the  picture 
signal  in  the  black  direction)  and 
the  blanking  level  (the  level  of  the 
signal  during  the  blanking  inter¬ 
val).  Usual  operating  practice 
calls  for  a  setup  of  from  five  to  ten 
percent  of  the  signal  amplitude  at 
the  reference  white  level  (the  speci¬ 
fied  maximum  excursion  of  the  pic¬ 
ture  signal  in  the  white  direction). 
Setup  may  be  further  defined  as  the 
operating  tolerance  in  the  manual 
adjustment  of  the  pedestal  in  that 
part  of  the  system  where  the'd-C' 
picture  component  is  inserted.  It 
insures  that  no  black  peaks  in  the 
actual  picture  signal  are  clipped  off. 

Fixed  Minimum  Setup 

A  convenient  means  for  auto¬ 
matic  insertion  of  fixed  minimum 
setup  is  shown  in  Fig.  2.  The  cir¬ 
cuit  makes  use  of  the  sync-amplifier 
stage  V„  which  is  available  to  mix 
sync  with  the  picture  at  the  cam¬ 
era-control  unit.  This  method  of 
sync  mixing  is  seldom  used  since 
sync  can  be  combined  with  the  pic¬ 
ture  externally  in  a  number  of  ways 
and  usually  is.  Therefore  V„  is 
readily  modified  to  perform  the  role 
of  an  automatic  fixed-minimum  set¬ 
up  mixer. 

A  clean  pedestal  is  desired  for 
the  setup  and  the  1N54  clipping 
diode  insures  this.  In  addition,  by 
varying  the  amount  of  clipping  with 
R„,  the  setup  level  can  be  controlled 
from  a  maximum  value  down  to 
zero.  The  20  and  50-/if  by-pass 
capacitors  were  added  to  obtain 
sufficient  signal  in  the  output  cir¬ 
cuit  of  F„. 

The  manufacturer  has  recently 
engineered  a  fixed  setup  circuit  for 
the  current  film-camera  chain  pro¬ 


duction.  The  sync-mixing  feature 
of  V„  has  been  retained  and  a  6AG5 
setup  amplifier  stage  using  Rm  as  a 
common  plate  load  has  been  added. 
The  signal  take-off  at  the  kinescope 
blanking  amplifier  V,  is  similar  but 
lacks  the  desirable  clipping  feature. 
The  6AG5  is  installed  in  place  of 
V„  a  6AL5  clipper  in  the  video  cir¬ 
cuit.  The  6AL5  has  been  replaced 
with  germanium  diodes. 

Centering  Filters 

Iconoscope  centering  is  accom¬ 
plished  by  introducing  a  direct  cur- 


FIG.  1— Direct  vollaqe  (upply  ioi  bias 
liqht.  Mount  rectifier  Radio  Receptor 
type  QSBISIBMO  in  place  of  original 
Cm  (ichematic  diagram  oi  iilm<amera 
control)  and  relocate  Cu  behind  the 
heater  transformer 


FIG,  2 — Circuit  ior  automatic  Insertion 
oi  lined  minimum  setup  in  original 
equipment 


FIG.  3 — Iconoscope  centering  iilters 


rent  into  the  deflection  coil  circuits 
by  means  of  the  wire-wound  poten¬ 
tiometers  R,u  and  R„7.  The  direc¬ 
tion  of  this  current  flow  in  the 
horizontal  deflection  coil  is  revers¬ 
ible  by  virtue  of  the  center-tap  con¬ 
nection  to  R,»  The  voltage  across 
R,u  and  R„t  is  developed  by  the 
plate-current  return  to  ground  and 
is  of  negative  polarity. 

Proper  centering  and  positioning 
of  the  iconoscope  scanning  ra.ster 
is  a  matter  which  should  normally 
be  attended  to  prior  to  airing  the 
picture.  It  is  not  always  possible 
to  achieve  perfect  registration  with 
slides  and  films  of  the  variety  which 
are  available  for  television  pro¬ 
gramming  and  it  is  desirable  for 
the  operator  to  be  able  to  discreetly 
position  the  picture  as  required, 
while  it  is  being  aired.  This  will 
result  in  objectionable  disturbances 
in  the  picture  unless  filters  such  as 
those  illustrated  in  Fig.  3  are  em¬ 
ployed. 

The  manufacturer  has  issued  a 
field-change  notice  recommending 
the  installation  of  l,000-;if  capaci¬ 
tors  as  shown.  Further,  it  has  been 
suggested  that  four-watt  Mallory 
units  would  stand  up  better  than 
the  original  two-watt  centering 
potentiometers.  Unfortunately,  the 
four-watt  units  are  not  easily  in¬ 
stalled  side  by  side  in  place  of  the 
original  smaller  components.  Some 
minor  alteration  with  a  file  is 
required. 

The  10-ohm  1-watt  resistors  were 
added  to  improve  the  filtering  ac¬ 
tion  by  bringing  up  the  d-c  source 
impedance.  The  location  of  the  new 
components  is  not  critical.  In  this 
case,  they  were  conveniently  located 
under  the  operating  .shelf  control 
panel. 

White  Stretching 

VV'ith  the  development  of  the  im¬ 
age  orthicon  camera,  the  direct 
studio  pickup  has  been  conceded  to 
be  superior  in  technical  quality  to 
that  obtainable  with  the  use  of  film 
in  television  programming.  Recent 
operating  experience  has  shown 
that  most  criticism  of  film  picture 
reproduction  concerned  blank  or 
chalky  faces'.  This  has  been  due  in 
part  to  variations  in  processing  of 
film  and  the  widespread  use  of 
kinescope  recordings  as  well  as 
direct  film. 


104 


December,  195)  —  ELECTRONICS 


The  iconoscope  output  is  a  reas¬ 
onably  linear  function  of  film  dens¬ 
ity  over  its  actual  operating  range. 
Since  film  density  is  a  linear  func¬ 
tion  of  the  logarithm  of  the  input 
light  energy,  a  linear  relationship 
between  the  control-grid  voltage 
and  the  logarithm  of  the  luminous 
output  energy  of  the  kinescope  is 
desired. 

The  typical  kinescope  character¬ 
istic  is  a  linear  control-grid  voltage 
versus  luminous  output  energy  re¬ 
lationship.  This  is  not  consistent 
with  the  gradient  of  the  human  eye, 
which  is  logarithmically  responsive 
to  light  energy.  Townsend  and 
Goodale  have  also  shown  that  the 
transfer  characteristic  of  the  over¬ 
all  kinescope  recording-reproducing 
system  is  not  linear  and  results  in 
serious  white  compression.  There¬ 
fore,  the  final  quality  of  resolution 
and  contrast  obtainable  can  be  ma¬ 
terially  improved  by  adding  non¬ 
linear  compensation  in  the  film 
camera  control. 


The  white  stretcher  is  a  practical 
circuit,  developed  by  the  manufac¬ 
turer,  compensating  for  white-com¬ 
pression  inherent  in  television  film 
programming.  The  amount  of 
white  stretching  provided  may  be 
varied  as  required  to  match  the  film 
quality  for  both  direct  film  and 
kinescope  recordings.  The  white 
stretching  is  accomplished  in  V,  by 
means  of  a  class-C  stretcher-ampli¬ 
fier  stage  in  parallel  with  the  clip¬ 
per  amplifier  V,.  The  bias  of  the 
stretcher-amplifier  is  set  so  as  to 
give  amplification  only  to  the  whit¬ 
est  portions  of  the  picture  signal. 
The  amplified  whites  are  then  mixed 
back  into  the  picture  signal  after 
clipping  and  the  white  information 
is  effectively  stretched  in  the  out¬ 
put  signal. 

To  provide  for  expansion  of  the 
whites,  the  near  blacks  were  effec¬ 
tively  compressed  by  reducing  the 
over-all  video  signal  at  the  clipper 
amplifier.  The  amount  of  white 
stretching  is  determined  by  the 


bias-control  potentiometer  in  the 
cathode  of  Vf  The  video  gain  was 
inadequate  for  the  conditions  en¬ 
countered  at  WOR-TV,  so  the  value 
of  the  resistor  in  the  cathode  of  V, 
was  compromised.  It  was  also 
found  that  the  white-stretcher  con¬ 
trol  would  be  more  suitable  if  it 
had  a  value  between  500  and  750 
ohms.  The  2,200-ohm  resistor  is 
an  attempt  at  padding  this  control. 

The  manufacturer  apparently  has 
not  yet  concluded  the  necessary 
engineering  prior  to  the  decision  to 
incorporate  this  modification  in  the 
current  production  of  film-camera 
chains.  However,  there  has  been 
sufficient  experience  with  the  cir¬ 
cuit  to  establish  its  value  to  the 
broadcaster.  It  is  strongly  recom¬ 
mended  that  modification  instruc¬ 
tions  be  obtained  from  the  manu¬ 
facturer  before  making  changes. 

Reference 
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Thyratron-Controlled 


Simple  and  inexpensive  eIeetroma«:netie  drive  furnishin*:  power  during  part  of  displace¬ 
ment  cycle  only  may  he  used  to  life-test  aeronautical  and  other  strin*tures.  Ordinary  audio 
signal  jienerator  and  pulse-shaping  circuit  furnish  control  pulses  for  tliyratron 


FIG  1  -Block  diagram  oi  the  iribrator 
drive  •  -  - 


FIG.  2 — Reiponse  oi  o  metolHc  spec:- 
men  to  vibrotor  drive  (A)  and  amplitude 
in  the  vicinity  oi  resonance  (B) 


FIG.  3 — Operating  cycle  oi  ihyrotron 
drive 


By  LLOYD  W.  ALLEN 

Aeronnuticul  Lnborntorit 
\uhomil  Adt  istn'ii  f'oinmitti'r  for 
A*'i'ttnu  uticH 

Moffrtt  Firitl.  Colifor.iut 

An  elkctromagnetic  vibration 
drive,  designed  for  u.se  with 
resonance  fatigue-test  equipment, 
has  been  developed  at  the  Ames 
Aeronautical  Laboratory  of  the  Na¬ 
tional  Advisory  Committee  for 
Aeronautics. 

Chief  advantages  of  the  particu¬ 
lar  drive  are  relatively  low  cost  of 
material  and  construction,  adapta¬ 
bility  to  a  variety  of  vibration  prob¬ 
lems  and  ease  of  control  of  fre¬ 
quency  and  amplitude  of  vibration. 
Chief  limitations  are  the  practical 
maximum-frequency  limit  of  about 
.500  cycles  and  the  necessity  for  at¬ 
tachment  of  an  armature  of  con¬ 
siderable  mass  to  the  vibratintf 
member. 

The  simplest  form  of  the  drive, 
shown  in  the  block  diagram  of 
h'ig.  1,  consists  of  three  parts;  the 
electromagnet,  the  amplitude  or 
power-control  circuit  and  the  fre¬ 
quency-control  circuit.  The  electro¬ 
magnet  coil  and  core  are  attached 
to  a  firm  base  while  the  electromag¬ 
net  armature  is  attached  to  the  vi¬ 
brating  member.  Drive  force  for 
the  vibrating  member  is  transferred 
electromagnetically  from  core  to 
armature  when  current  flows  in  the 
coil. 

Current  for  the  coil  is  furnished 
by  the  jjower-control  circuit.  The 
power-control  circuit  consi.sts  of  a 
capacitor  charged  from  a  variable- 
voltage  d-c  source  and  a  thyratron 
which  di.scharges  the  capacitor 
through  the  electromagnet.  The 


thyratron  is  fired  by  a  pulse  from 
the  frequency-control  circuit,  con- 
si.sting  of  a  stable  source  of  vari¬ 
able-frequency  oscillations  and  a 
pulse-forming  network. 

Electromagnetic  Drhres 

Electromagnetic  drives  are  well 
suited  to  resonance  fatigue  testing. 
In  such  te.sts,  the  test  specimen  is 
vibrated  at  its  resonant  frequency 
until  failure  occurs.  The  number  of 
cycles  required  to  break  the  speci¬ 
men  and  the  peak  amplitude  of  dis¬ 
placement  are  the  essential  data  of 
the  test.  The  resonant  frequency  is 
the  ideal  operating  frequency  for 
any  type  of  vibration  drive,  since  at 
resonance,  a  small  amount  of  input 
force  from  the  drive  will  cause  large 
amplitudes  of  displacement  of  the 
particular  vibrating  specimen  under 
le.st. 

Figure  2  shows  a  resonance  curve 
for  an  aluminum-alloy  specimen. 
The  form  of  the  curve  is  typical  of 
metallic  specimens.  The  power  re¬ 
quired  from  the  drive  at  resonance 
is  equal  to  the  power  losses  of  the 
vibrating  specimen.  Normally,  the 
power  lo.sses  are  mo.stly  hysteresis 
losses  in  the  specimen.  Losses  to 
the  atmosphere  in  the  form  of 
sound  may  be  appreciable  if  the 
vibrating  area  is  large. 

The  operating  cycle  of  the  thyra- 
tron-controlled  vibration  drive  is 
shown  in  Fig.  3.  Operating  force  is 
applied  to  the  vibrating  specimen 
during  the  time  when  current  flows 
in  the  drive  coil.  The  displacement 
wave  shape  is  most  nearly  sinusoi¬ 
dal,  as  found  by  experiment,  when 
current  flows  in  the  coil  for  about 
one-quarter  of  the  period  of  the  dis- 
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Vibration  Drive 


Part  oi  a  prop«U*i  blade  under  lest  with  vibration  drive  ettulpment 


placement  cycle. 

For  the  usual  case  of  fatigue  test¬ 
ing,  small  variations  of  the  displace¬ 
ment  curve  of  Fig.  3  from  a  sinu¬ 
soidal  wave  shaite  are  negligible. 
The  specimen,  when  in  practical 
use,  usually  exhibits  a  displacement 
curve  that  is  far  from  sinusoidal. 
The  peak  amplitude  of  displace¬ 
ment,  rather  than  the  wave  form,  is 
normally  of  paramount  importance 
since  the  number  of  cycles  required 
to  break  a  specimen  is  a  function  of 
the  peak  amplitude  of  vibration. 
For  the  usual  case,  the  thyratron 
drive  is  suitable.  For  applications 
requiring  a  more  nearly  sinusoidal 
waveform  of  displacement,  the 
drive  described  by  Willson'  is  more 
suitable. 

The  maximum  force  obtainable 
from  a  thyratron  drive  is  limited 
only  by  the  capabilities  of  thyra- 
trons.  The  thyratron  drive  is  well 
suited  to  applications  requiring 
large  driving  forces. 

Frequency  Range 

Frequency  range  of  the  thyratron 
drive  is  limited  by  the  deionization 
time  Tb  of  the  thyratron.  The  maxi¬ 
mum  obtainable  frequency  of  vibra¬ 
tion  when  u.sed  with  the 

current-displacement  cycle  of  Fig. 


3,  will  be  slightly  less  than 
=  3/4  To. 

For  a  mercury  thyratron  with  a 
deionization  time  of  1,000  txsec, 
is  slightly  less  than  750  cps. 
P'or  a  hydrogen  thyratron  with  a 
deionization  time  of  150  ^sec, 
is  le.ss  than  5,000  cps.  Practical  cir¬ 
cuit  considerations  which  are  dis- 
cu.ssed  later  may  limit  the  obtain¬ 
able  maximum  frequency  to  a  small 
fraction  of  /»...  The  minimum  fre¬ 
quency  is  limited  by  the  size  of  the 
drive  capacitor  (C„  Fig.  4)  and 
the  inductance  of  the  electromag¬ 
net.  With  a  sacrifice  in  displace¬ 
ment  wave  shape,  frequencies  can 
be  obtained  as  low  as  desired  with¬ 
out  diminution  of  peak  force. 

The  basic  thyratron  drive  may  be 
changed  in  a  number  of  ways  to  fit 
individual  requirements.  Two  or 
more  electromagnets  may  be  op¬ 
erated  in  .series  with  one  thyratron 
to  vibrate  specimens  or  parts  of 
sjtecimens  in  unison.  Two  or  more 
drives  may  be  operated  in  parallel 
to  shift  specimen  displacement 
curves  by  any  desired  angle.  The 
desired  pha.se  .shift  may  be  con¬ 
trolled  by  using  separate  firing 
pulses  for  each  thyratron,  .synchro¬ 
nizing  the  lagging  pulse  with  the 
leading  pulse.  Force  curves  with 


steep  leading  edges  may  be  gen¬ 
erated  for  special  tests. 

Design  considerations  are  illus¬ 
trated  by  description  of  a  drive  that 
has  given  satisfactory  service  for 
several  thousand  operating  hours. 

Initial  drive  requirements  to 
establish  are  the  desired  maximum 
force,  amplitude  of  displacement, 
and  frequency  range.  The  illus¬ 
trated  drive  required  a  force  varia¬ 
ble  to  a  maximum  of  20  pounds,  a 
displacement  amplitude  of  0.005 
inch  and  a  frequency  range  variable 
from  2  to  110  cps. 

Electromagnet  design  depends 
upon  all  three  of  the  initial  require¬ 
ments.  Roters’  gives  criteria  for  the 
design  factors  including  the  size 
and  shape  of  the  core  and  armature 
and  coil  data.  For  the  illustrated 
drive,  the  core  and  armature  assem¬ 
bly  was  taken  from  a  size  one,  60- 
cycle,  110-volt  a-c  contactor  and  the 
coil  was  rewound  with  gla.ss  insula¬ 
tion  and  a  silicone  varnish. 

Experience  with  the  rewound  coil 
shows  that  good  life  is  obtained 
when  operating  the  drive  at  90  cps 
with  a  peak  current  of  7  amp  in  the 
coil. 

After  choosing  the  type  of  core,  a 
desirable  procedure  is  to  measure 
or  calculate  the  static  inductance 
for  several  widths  of  air  gap  and 
for  various  peak  voltage  values. 
Figure  5  shows  variation  of  static 
inductance  ( inductance  measured 
with  stationary  armature)  for  the 
size-one  contactor  as  a  function  of 
the  air-gap  space. 

The  possibility  of  two  modes  of 
operation  is  illustrated  in  Fig.  5. 
For  the  fir.st  mode  of  operation,  the 
air  gap  is  less  than  0.02  inch.  Static 
inductance  changes  rapidly  in  this 
region  and  large  forces  are  trans¬ 
mitted  to  the  armature.  The  air  gap 
becomes  a  large  factor  in  design. 
No  investigation  of  this  operating 
mode  has  been  made. 

In  the  .second  mode  of  operation, 
armature  movement  is  restricted  to 
be  always  greater  than  the  critical 
value  of  air  gap.  In  the  illustra¬ 
tion,  the  armature  never  comes 
closer  to  the  core  than  0.02  inch. 
This  is  the  region  of  practically 
constant  static  inductance.  Experi¬ 
ment  shows  that,  when  operating  in 
this  region,  there  is  no  appreciable 
difference  between  the  static  induct- 
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uance  and  the  dynamic  inductance. 
Small  forces  are  transferred  across 
the  air  gap,  compared  with  the  first 
mode  of  operation,  but  drive  opera¬ 
tion  is  easier  to  make  stable. 

The  static  inductance  of  the  elec¬ 
tromagnet,  taken  as  the  value  at 
minimum  air  gap,  is  combined  with 
capacitor  C,  to  form  a  circuit  res¬ 
onant  at  approximately  twice  the 
maximum  operating  frequency. 
This  procedure  fixes  the  width  of 
the  half  cycle  of  current  shown  in 
Fig.  3. 

The  thyratron  V,  in  Fig.  4  should 
be  selected  by  consideration  of  the 
peak  and  average  currents  required 
by  the  electromagnet.  Because  of 
the  relatively  long  time  between 
current  pulses,  the  average  current 
in  this  application  is  considerably 
less  than  the  average  current  re¬ 
quired  by  many  applications.  For  a 
current  pulse  of  one-fourth  the  du¬ 
ration  of  the  displacement  cycle,  the 
average  current  is  1/2jc  or  0.159 
times  the  peak  current.  Experience 
with  the  FG95  thyratron  shows 
that  the  heater  can  be  operated  10 
percent  above  normal  voltage,  as 
recommended  for  ignitor  service, 
with  a  consequent  improvement  in 
tube  life. 

Grid-Circuit  Requirements 

In  addition  to  the  plate-current 
requirements,  the  grid  circuit  and 
the  grid  signal  power  requirements 
are  important  factors. 

Malter  and  Johnson*  indicate  that 
a  large  impedance  in  the  grid  cir¬ 
cuit  will  increase  the  deionization 
time  of  the  thyratron,  thus  lower¬ 
ing  the  maximum  frequency  obtain¬ 
able  from  the  drive.  From  the 
standpoint  of  grid  signal  power,  a 
large  grid  circuit  impedance  re¬ 
quires  but  a  small  amount  of  driv¬ 
ing  power.  The  circuit  shown  in 
Fig.  4  will  allow  a  maximum  oper¬ 
ating  frequency  of  about  130  cps 
when  the  air  gap  is  larger  than  the 
critical  value.  If  operation  is  at¬ 
tempted  above  this  frequency,  or 
with  an  air  gap  less  than  the  criti¬ 
cal  value,  the  thyratron  grid  lo.ses 
control  and  a  direct  current  of  con¬ 
siderable  magnitude  flows  through 
the  drive  electromagnet.  A  circuit 
breaker  in  the  incoming  line,  set  to 
open  on  abnormal  current,  is  used 
to  protect  the  circuit  against  this 
eventuality. 


Another  factor  affecting  the 
maximum  operating  frequency  is 
the  impedance  placed  between  the 
power  source  and  the  resonant  drive 
circuit.  The  function  of  this  im¬ 
pedance  is  to  allow  the  thyratron  to 
deionize  before  subjecting  it  to  a 
positive  plate  voltage.  The  inductor 
L,  in  Fig.  4  performs  this  function. 
For  the  illustrated  circuit,  an  in¬ 
ductance  of  11.2  henrys  is  close  to 
the  minimum  required  inductance. 

The  power  supply  must  be  of  the 
variable-voltage  type.  In  Fig.  4,  a 
variable-voltage  auto  transformer 
is  used  to  meet  this  requirement. 

The  frequency -control  circuits 
for  firing  the  thyratron  must  be  de¬ 
signed  to  achieve  a  high  degree  of 
frequency  stability.  Figure  2  shows 
that  a  small  deviation  from  the  res¬ 
onant  frequency  results  in  a  large 
change  in  displacement  amplitude, 
which  is  intolerable  in  fatigue  tests. 

Satisfactory  stability  can  be  ob¬ 
tained  by  using  modern  commercial 
audio  oscillators  or  by  using  a  feed¬ 
back  circuit  similar  to  Will.son’s 
control  where  the  electrical  equiva¬ 
lent  of  the  displacement  curve  is 
amplified,  shifted  in  phase,  con¬ 
verted  to  a  pulse  and  fed  back  to  fire 
the  thyratron.  The  feedback  circuit 
is  most  useful  for  specimens  whose 
resonant  frequency  shifts  during 
the  course  of  a  test.  For  specimens 
who.se  resonant  frequency  does  not 
shift,  the  audio  oscillator,  followed 
by  a  pulse-forming  network,  is 
useful. 

A  dual  control  consisting  of  a 
commercial  audio  oscillator  and  a 
built-in  narrow  range  oscillator, 
has  several  advantages.  The  built-in 
oscillator  is  used  as  a  vernier  ad¬ 
justment  of  frequency.  Its  fre¬ 
quency  range  should  be  centered  on 
the  resonant  frequency  of  the  speci¬ 


FIG.  S — Static  inductance  oi  a  core  and 
armature 


men  and  extend  only  a  few  cycles 
each  way.  The  more  expensive  com¬ 
mercial  audio  oscillator  is  used  for 
initial  calibration;  the  built-in  os¬ 
cillator  is  used  for  the  duration  of 
the  test. 

The  pul.se-fonming  network  for 
firing  the  thyratron  is  considered 
necessary  because  of  the  stringent 
frequency -stability  requirements. 
Gleason*  gives  convincing  reasons 
for  firing  a  thyratron  by  means  of 
a  pulse ;  he  also  gives  response 
curves  for  several  pulse  shapes  that 
enable  quick  and  accurate  calcula¬ 
tion  of  R-C  types  of  thyratron  grid 
networks. 

Acknowledgment  is  due  A.  G. 
Buck  and  S.  F.  Schmidt,  both  of 
Ames  Aeronautical  Laboratory,  for 
their  help  in  the  development  of  the 
vibration  drive.  Mr.  Buck  super¬ 
vised  the  project,  and  Mr.  Schmidt 
suggested  the  final  arrangement  of 
the  elements  of  the  power  control 
circuit. 
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SUPERREGULATED 
POWER  SUPPLIES 


Grid-controlled  thyratron  rectifiers  in  preregulator  work  with  servo-stabilized  d-c  ampli¬ 
fier  in  superregulator  to  provide  300  volts  at  20  amperes  with  required  0.001-percent 
regulation  for  mathematical  operations  in  4,000-tube  analog-digital  computer.  Other 
equally  stable  plate  and  bias  supplies  with  high  current  output  are  also  described 


By  A.  W.  VANCE  and  C.  C.  SHUMARD 

RCA  Laboratories  Divieion 
PHnceton,  N.  J. 


The  five  power  supplies  de¬ 
scribed  here  are  believed  par¬ 
ticularly  interesting  because  of  the 
high  degree  to  which  some  of  them 
are  regulated,  the  means  for  regu¬ 
lation  and  the  unusually  high  cur¬ 
rent  ratings  for  what  might  be 
considered  receiving  tube  service. 
All  give  0.001  percent  regulation  as 
required  for  plate  and  bias  voltages 
in  the  d-c  amplifiers  used  as  inte¬ 
grators,  differentiators,  multipliers 
and  for  other  purposes  in  the  Proj¬ 
ect  Typhoon  analog-digital  type 
computer  recently  built  for  the 
U.  S.  Navy.  The  plate  supplies  give 
-1-  300  and  —  300  volts  at  20  am¬ 
peres,  while  the  bias  supplies  give 
-f-  75  and  —  75  volts  at  6  amperes 
and  —  500  volts  at  3  amperes. 

In  general  the  genesis  of  each 
plate-bias  supply  is  the  same.  As 
shown  in  Fig.  1,  power  is  metered 
through  the  power  rack  to  trans¬ 
formers,  fed  to  the  rectifiers — pre¬ 
regulators  in  the  case  of  the  —  500, 
—  300  and  -f  300  volt  supplies — 
thence  to  the  superregulators  and 
on  through  delay-operated  starting- 
current  limiters  to  the  distribution 
point.  The  design  of  each,  too,  is 
similar.  For  simplicity  the  opera¬ 
tion  of  one  of  them,  the  +  300-volt 
supply,  will  be  explained  and  subse¬ 
quently  the  important  differences 
between  it  and  the  other  supplies 
will  be  described. 

The  full  regulation  of  the  +  300 
volt  supply  is  obtained  in  two 


stages.  In  the  first,  called  the  pre¬ 
regulator  stage,  a  moderate  degree 
of  regulation  is  obtained  by  using 
grid  control  on  the  thyratron  recti¬ 
fier  tubes.  The  output  voltage  from 
this  stage  is  purposely  made  50 
volts  higher  so  that  this  additional 
voltage  may  be  fed  to  a  second  stage 
of  regulation  called  a  superregu¬ 
lator. 

-t-350  Volt  Preregulator 

Referring  to  the  circuit  of  the 
-f  350  volt  preregulator  in  Fig.  2, 
leg  voltages  A-N,  B-N  and  C-N  of 
a  three-phase  395-volt  power  line 
are  applied  to  the  plates  of  the  type 
105  thyratrons'  V„  V,  and  V,  respec¬ 
tively.  Disregarding  the  controlling 
bias  on  these  thyratrons  for  the 


moment,  the  rectified  output  is  fed 
to  the  filter  network  where  the 
voltage  to  ground  at  the  arm  of  the 
voltage  divider  and  that  obtained 
across  the  0D3  tube  may  be  ad¬ 
justed  to  substantially  the  same 
value  or  as  desired.  Any  variation 
in  the  set  potential  difference  be¬ 
tween  these  two  points  and  ground 
may  be  considered  to  be  the  error 
voltages. 

Any  difference,  however,  in  po¬ 
tential  between  these  two  points  is 
feij  through  appropriate  gain  con¬ 
trol  networks  to  the  d-c/a-c  con¬ 
verters  B„  B,  and  B,  where  alter¬ 
nating  voltages  essentially  of 
square  wave  form  may  be  generated 
across  the  secondaries  of  trans¬ 
formers  r„  T,  and  T„  the  amplitude 


FIG.  I — Arraaqamant  oi  rvgulolor  McUona  In  powar  (upply  to  proTido  Hto  dUiotonl 
highly  roqulolod  plot*  and  bios  ToltaqM  ior  Proioct  Typhoon  gnldod-mUailo 
computor 
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FIG.  2 — Circuit  oi  SSO-toII  preregulator  used  in  the  SOO-ToIt  bias  supply  and  the 
two  300-Tolt  plate  supplies 


beinu  proportional  to  the  difference 
voltajre. 

If,  further,  each  converter  is  op¬ 
erated  on  a  different  phase  of  the 
plate  3-pha.se  supply,  at  reduced 
voltage,  the  difference  voltage  may 
be  made  to  change  the  firing  time 
of  all  three  thyratrons,  the  erro? 
voltage  itself  changing  the  firing 
time  to  hold  the  difference  initially 
set.  The  method  of  control  for  one 
thyratron  only  will  be  described 
since  the  principle  is  the  same  for 
each. 

There  is  an  amplifier  associated 
with  each  converter  and  its  corre¬ 
sponding  thyratron.  The  amplifier 
associated  with  the  converter  oper¬ 
ated  from  phase  C  controls  the  grid 
potential  of  thyratron  V'„  who.se 
plate  potential  is  supplied  by  phase 
A.  The  nature  of  this  control  for 
V,  is  shown  in  Fig.  3.  Independent 
of  any  difference  voltage  fed  into 
the  input,  there  is  introduced  into 
the  cathode  circuits  of  1%  an  alter¬ 
nating  voltage  a  from  phase  C 
which  produces  a  square-wave  volt¬ 
age  a’  at  the  secondary  of  A 
voltage  of  approximately  0.165  volt 
rms  between  each  cathode  and 
ground  produces  a  peak-to-peak 
square-wave  voltage  of  146  volts 
across  the  27,000-ohm  resistor 
when  there  is  no  thyratron  conduct¬ 
ing.  This  voltage  will  be  in  phase 
with  phase  C  for  this  amplifier. 

The  input  stage  of  the  amplifier 


integrates  any  square-wave  voltage 
supplied  by  the  converter,  making 
it  essentially  a  .symmetrical  saw¬ 
tooth  voltage.  This  voltage,  now 
shifted  in  phase  approximately  90 
degrees  with  respect  to  phase  C,  is 
introduced  in  the  grid  circuit  of  1% 
between  ground  and  the  voltage- 
limiting  two-megohm  grid  resistor. 
The  magnitude  and  polarity  of  the 
input  difference  voltage  determine 
the  amount  of  pha.se  shift  in  the 
square-wave  output  voltage  pro¬ 
duced  by  the  cathode-introduced  a-c 
voltage  alone,  as  indicated  in  Fig.  3. 
As  an  example,  if  .square-wave  volt¬ 
age  b  represents  a  positive  differ¬ 
ence  voltage  relative  to  phase-C 
voltage  a,  voltage  b'  indicates  the 
resulting  integration  of  this  volt¬ 
age.  The  algebraic  sum  of  voltages 
b'  and  a  then  produces  the  square- 
wave  output  voltage  b",  the  zero 
crossover  points  being  to  the  right 
on  the  figure,  causing  conduction 
later  in  thyratron  V’,  at  point  m 
rather  than  at  point  I  with  no  dif¬ 
ference  voltage.  Similarly,  a  nega¬ 
tive  difference  voltage  will  cau.se 
earlier  firing  of  V,.  In  general,  ex¬ 
cept  for  the  phase-A  plate  voltage 
and  the  square-wave  output  volt¬ 
ages  a',  b"  and  c",  the  amplitudes 
shown  are  greatly  exaggerated  as 
regulating  correction  will  be  made 
on  a  particular  thyratron  every 
single-phase  cycle.  However,  actu¬ 
ally  the  slider  on  th”  1,000-ohm  po¬ 


tentiometer  is  .set  to  give  the  differ¬ 
ence  voltage  necessary  to  regulate 
at  the  desired  output  voltage.  Any 
error  voltage  shifts  the  phase  to 
regulate  at  this  point. 

In  operation  under  a  load  of 
about  four  amperes,  350-volt  d-c 
output  is  obtained  when  F,  nr  any 
other  thyratron  is  triggered  at 
about  100  degrees.  The  firing  point 
shifts  to  the  left  as  the  load  is  in- 
crea.sed.  At  the  load  of  four  am¬ 
peres  a  shift  to  the  left  of  about  10 
degrees  occurs  for  an  increase  in 
regulated  output  voltage  from  350 
to  365  volts.  The  firing  point  ap¬ 
proaches  full  conduction,  witli  plate 
at  cathode  potential,  near  full  load. 

Pha.se  shifting  is  employed  on  the 
primaries  of  T,  and  T,  in  Fig.  2  to 
obtain  exact  120-degree  displace¬ 
ment  between  the  a-c  drive  voltages 
supplied  to  the  converters.  Trans¬ 
former  differences  with  converter 
and  filament  load  cau.sed  as  much  as 
5-degree  phase  shift.  The  trans¬ 
formers  were  .selected  so  that  re¬ 
sistance  and  capacitance  could  be 
u.sed  on  two  of  them. 

Series  resistor-capacitor  combi¬ 
nations  in  the  output-input  circuits 
were  somewhat  arbitrarily  selected 
to  .stabilize  the  amplifier  feedback 


FIG.  3 — Firing  control  curres  lor  typical 
thyratron  in  preregulator 
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Typical  piaregulator  chauia,  ihowinq  th*  thra*  Brown  con- 
Torteti  in  right  ioreground,  thrae  groups  o(  thraa  6SL7  ampli¬ 
fier  tubas  behind,  and  the  three  type  IDS  ihyratrons.  Bank  of 
eiactrolytics  at  ieit  provide  1,120  ui  and  4,480  ui  across 
350-volt  output.  Hum  level  (rms)  ranges  from  220  mv  for  -^125 
V  and  — 125  v  units  to  440  mv  for  -^-350  units 


Typical  superregulator  chassis,  showing  20  paralleled  6AS7 
tubes.  Servo  system  is  at  left.  Hum  level  (rms)  is  0.25  mv  for 
— 500,  — 300  and  f  300  units,  0.3  mv  lor  ^75  and  0.6  mv  lor 
— 75  units.  Maximum  offset  voltage  in  percent  ranges  from 
0.00027  to  0.05  lor  different  combinations  of  units,  between 
each  nominal  voltage  and  Its  reference 


loop.  One  combination  i.s  of  rela¬ 
tively  hijrh  capacitance  anil  low  re- 
•sistance,  and  the  other  of  relatively 
hiKh  re.si.stance  and  low  capaci¬ 
tance.  The  former  wa.s  u.sed  to  aup- 
pre.s.s  a  tendency  toward  a  low-fre¬ 
quency  oscillation  and  the  latter  for 
a  high-frequency  oscillation. 

The  local  -f  300  volt  ••egulated 
power  supply  shown  on  Fig.  2  is 
u.sed  to  supply  plate  power  to  all  of 
the  amplifiers  of  all  of  the  preregu¬ 
lators. 

-f300  Volt  Superregulator 

The  superregulator  circuit  in 
Fig.  4  consists  primarily  of  a  sta¬ 
bilized  d-c  amplifier  of  the  current¬ 
summing  type  wherein  one  of  the 
voltages  fed  to  the  summing  re- 
si.stors  is  obtained  from  a  standard 
reference  voltage  of  —  300  volts 
and  the  other  is  obtained  from  the 
point  of  di.stribution  of  the  -f  300 
volt  output  of  the  superregulator. 
The  voltage  supplied  to  the  -)-  300 
superregulator  is  +  350  volts  in 
order  to  allow  50  volts  for  further 
regulation.  This  50-volt  drop  is 
maintained  across  the  20  6AS7-G 
tubes  used  for  regulating,  hence 
their  plates  are  operating  at  +  350 
volts.  The  -f  300  volt  output  volt¬ 
age  appears  across  the  cathodes  of 
the.se  tubes.  Thus,  any  deviation  in 
output  voltage  from  the  value  of 
-f-  300  volts  at  the  distribution 
point,  in  operating  to  change  the 


potential  of  the  first  grid  at  the  d-c 
amplifier  input,  changes  the  grid 
voltages  of  the  6AS7-G  tubes  to  in¬ 
crease  or  decrease  the  plate  voltage 
drop  across  these  tubes  in  the  direc¬ 
tion  to  correct  for  the  deviation. 

It  will  be  noted  that  enough 
6AS7-G  tubes  to  carry  the  total 
rated  output  current  are  not  pro¬ 
vided.  With  a  plate  voltage  of  50 
volts,  one  6AS7-G  will  carry  ap¬ 
proximately  0.5  ampere  but  for  pos¬ 
sible  variations  of  total  current  in 
the  solution  of  problems,  it  was  de¬ 
cided  to  limit  the  current  generally 
to  0.25  ampere  per  tube.  Also,  it 
was  decided  to  try  regulating  with 
25  percent  of  the  total  current  for 
each  superregulator.  This  fixed  the 
number  of  tubes  at  20  for  the  -(-  300 
(and  —300)  volt  supplies. 

For  d-c  continuity  and  complete 
stability,  a  local  minimum  load  is 
kept  on  the  output  of  the  super¬ 
regulator  at  the  chassis  if  no  other 
load  is  drawn.  When  the  load  is 
greater  than  that  permissible 
through  the  6AS7-G  regulator 
tubes,  resistance  shunts  are  pro¬ 
vided  to  bypass  the  excess.  Each  of 
the  eight  shunts  consists  of  25  ohms 
to  provide  a  shunt  of  2  amperes. 

The  switch  that  inserts  one  of 
these  removes  the  local  load  so  that 
a  reduction  in  6AS7-G  current  of  4 
amperes  is  obtained.  Thus  for  a 
te.sted  rated  current  of  20  amperes, 
all  shunts  were  u.sed;  no  local  load 


was  connected  and  the  6AS7-G 
mean  current  was  4  amperes.  No 
greater  load  than  about  15  amperes 
has  been  demanded  in  the  computer 
up  to  the  present,  however. 

To  observe  the  individual  be¬ 
havior  of  each  of  the  6AS7-G  tubes, 
a  small  resistor  is  inserted  in  .series 
with  each  tube  and  switching  of  a 
voltmeter  is  arranged  so  that  the 
voltage  across  each  resistor  may 
be  read  individually. 

D-C  ArttplHiers 

All  of  the  d-c  amplifiers  re<iuire 
three  B  supply  voltages,  +  75, 
-I-  300  and  —  500  volts.  With  the 

3- gang  switch  shown  at  the  lower 
left  of  Fig.  4,  these  voltages  may 
be  obtained  from  the  superregula¬ 
tors  themselves,  from  an  auxiliary 
supply  or  from  the  -  300  and 
—  .500  volt  preregulators  and  the 

4-  75  rectifier.  Normal  operation 

may  be  obtained  using  the  first  two 
Sources,  but  use  of  the  last  is  lim¬ 
ited  only  for  test.  The  use  of  the 
auxiliary  supply  allows  independent 
operation  of  either  the  4-  300  or  the 
-t-  75  volt  supply  since  each  u.ses 
the  —  300  volt  standard  for  refer¬ 
ence.  The  other  supplies  require 
the  first  two  for  reference  and  may 
then  be  turned  on  together  or  .sep¬ 
arately.  ' 

The  auxiliary  supply  serves  no 
other  purpose  and  will  not  be  de¬ 
scribed  further  other  than  to  men- 
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FIG.  4 — Circuit  of  300-ToIt  tuporroqulotor.  Vollago  drop  acroM  20  paraUolod  6AS7  doublo-triodoi  ia  controUod  by  d'.c  amplifier  and 
motor-generator  lerro  eyitem  to  drop  exactly  $0  Tolte  of  the  3S0-Tolt  input  power  from  preregulator  eeen  though  load  current  earlei 

from  xero  to  20  omperei 


tion  that  it  is  a  regulated  supply 
referenced  to  a  glow  tube  with  a 
hum  level  of  the  order  of  100  milli¬ 
volts  for  the  —  .500  volt  supply  and 
proportionately  less  for  the  other 
supplies. 

Zero  d-c  amplifier  difference  cur¬ 
rent  between  that  caused  by  the 
standard  voltage  across  the  re¬ 
sistance  string  associated  with  it 
and  that  caused  by  the  regulating 
superregulator  voltage  across  the 
resistance  chain  associated  with  it 
is  obtained  only  if  the  resistances 
have  the  same  resistance  per  volt. 
These  resistors  are  therefore  as  ac¬ 
curate  and  free  from  temperature 
drift  as  could  be  secured.  In  the 
case  of  the  -i-  75  and  —  75  volt 
superregulators,  small  padding  re¬ 
sistors  w’ere  inserted  for  additional 
adjustment. 

To  prevent  ground  currents  from 
affecting  the  regulating  voltage  fed 
to  the  amplifier,  the  ground  connec¬ 
tions  of  the  later  higher-current 
less-sensitive  stages  are  not  re¬ 
turned  through  the  ground  regulat¬ 
ing  lead  (shield).  The  shield  box 


containing  the  summing  resistors 
and  that  containing  the  input  tube 
are  connected  to  the  ground  shield, 
as  is  the  low  side  of  the  l-)xf  filter 
capacitor  used  across  the  first  re¬ 
sistor  of  the  resistance  for  each 
standard  voltage  to  filter  any  pos¬ 
sible  hum  or  extraneous  voltage 
from  it. 

Servo  System 

The  .servo  amplifier  stabilizer 
serves  the  same  purpose  as  the  a-c 
amplifier  in  the  Goldberg  stabiliz¬ 
ing  amplifier,  and  permits  con¬ 
venient  manual  zero  output  setting 
if  desired.  The  correcting  voltage 
is  introduced  in  the  grid  circuit  of 
the  second  d-c  amplifier  tube  by 
motor  drive  (automatic)  of  the  po¬ 
tentiometer  arm  or  by  manual  op¬ 
eration  if  the  motor  is  not  supplied 
with  a-c  on  its  field  coils.  The  sen¬ 
sitivity  is  such  that  approximately 
50  microvolts  will  initiate  move¬ 
ment. 

In  the  case  of  the  servo  units  for 
the  -f  75  and  —75  volt  superregula¬ 
tors,  however,  the  sensitivity  has 


been  increased  by  increasing  the 
gain  of  the  amplifier  to  the  point 
where  about  7  microvolts  input  will 
initiate  control.  The  voltage  across 
the  rotor  of  the  motor  may  be  either 
polarity  depending  on  the  d-c  offset 
at  the  input  of  the  d-c  amplifier. 
This  causes  the  motor  to  move  in 
the  right  direction  to  correct  for 
the  offset.  In  addition,  the  motor 
drives  a  generator,  the  output  volt¬ 
age  of  which  is  in  phase  with  the 
driving  voltage  on  the  motor.  A 
portion  of  this  voltage  is  introduced 
in  the  second  stage  of  the  servo 
amplifier  to  prevent  too-violent 
motor  movement  and  hunting. 

As  a  part  of  the  regulating  net¬ 
work,  large  values  of  capacitors  are 
connected  across  the  outputs  of  the 
superregulators.  The  initial  start¬ 
ing  currents  of  these  capacitors 
would  open  the  circuit  breakers  if 
starting  protection  were  not  pro¬ 
vided.  This  protection  is  provided 
by  seven  relays  that  operate  in 
quick  succession  to  short  out  cur¬ 
rent-limiting  resistors,  leaving  no 
resistance  in  series  at  the  final  step. 
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Complct*  power  eupply  lyetem  for  the  4.000-tube  computer  is  a  research  enqineer's  dream,  fUUnq  on  entire  room  ond  proeldinq  plate 
Toltaqes  thot  stay  constant  within  0.001  percent.  The  ten  racks  are.  from  left  to  right:  serro  power:  filament  filter;  odd-frequency 
power;  relay  power;  filament  power;  prerequlators  and  rectiiiers;  superrequiators;  auxiliary  and  plottinq-board  power:  calibrator  and 

scope;  incoming  three-phose  power  panel 


For  the  +300  volt  and  +75  volt 
superregulator.s,  a  —300  volt  stand¬ 
ard  supply  was  built.  In  essence 
this  is  a  well  regulated  supply  de¬ 
veloped  by  F.  F.  Shoup,  the  output 
voltage  of  which  is  referenced  ulti¬ 
mately  to  an  unsaturated  standard 
cell.  For  continuous  reference  a 
Mallory  mercury  cell  is  used. 

For  the  —300  and  —.500  volt  sup¬ 
plies,  the  output  of  the  -i-300  volt 
superregulator  is  used  for  ref¬ 
erence.  For  the  —75  volt  supply, 
the  reference  is  the  +75  volt  unit. 

Calibrator  Unit 

Developed  by  F.  F.  Shoup,  the 
calibrator  unit  allows  the  hum  of  all 
important  voltage  outputs  to  be 
measured  directly  on  a  commercial 
cathode-ray  oscilloscope.  Of  even 
greater  importance,  it  permits  a 
comparison  of  any  voltage  output 
from  the  superregulators,  auxiliary 
voltage  supply  or  plotting  voltage 
supply  with  an  appropriate  ref¬ 
erence.  The  maximum  sensitivity 
of  the  voltage  comparison  is  125 
microvolts  per  inch  and  of  the  hum 
12.5  millivolts  per  inch. 

General  Characteristics 

Because  of  the  lower  voltages  and 
lower  loads  required,  preregulators 


were  not  used  for  the  +75  and  —75 
volt  supplies.  A  conventional  single¬ 
phase  full-wave  rectifier  using  type 
6B  gas-filled  rectifiers  was  used. 

Since  the  highest  negative  volt¬ 
age  of  each  negative-voltage  supply 
is  connected  to  the  cathodes  of  the 
6AS7  regulating  tubes,  it  was  neces¬ 
sary  to  supply  bias  to  these  tubes 
by  means  of  a  floating  bias  supply. 
This  was  generated  by  an  r-f  oscil¬ 
lator  whose  rectified  isolated-from- 
ground  output  was  controlled  by  the 
input  of  the  d-c  amplifier.  Essen¬ 
tially,  all  d-c  amplifiers  are  other- 
wi.se  the  same. 

The  ratio  of  the  voltage  change 
obtained  across  the  load  terminals 
to  the  a-c  load  applied  is  called  the 
dynamic  impedance.  For  fre¬ 
quencies  throughout  the  audio 
range  the  dynamic  impedance  for 
all  plate-bias  supplies  may  conserv¬ 
atively  be  stated  to  be  less  than 
0.1  milliohm  for  peak  currents  not 
exceeding  the  mean  value  of  cur¬ 
rent.  carried  by  the  regulator  tubes. 
At  zero  frequency  or  for  changes  in 
d-c  load  the  dynamic  impedance  is 
less  than  5  micro-ohms  for  changes 
again  within  the  currents  carried 
by  the  regulator  tubes. 

The  important  offset  as  regards 
computer  operation  is  that  between 


the  —75  and  +75  voltage  supplies. 
For  these  supplies  small  trimming 
resistors  were  placed  in  series  with 
the  d-c  amplifier  summing  resistors 
for  further  adjustment.  This  could 
have  been  done  also  for  the  other 
supplies  but  was  not  considered 
necessary. 

Changes  in  offset  are  principally 
due  to  temperature  changes.  This 
is  particularly  true  for  the  sub¬ 
standard  mercury  cell  and  the 
standard  cell.  Actually  the  offset 
attributed  to  the  mercury  cell  is 
believed  due  to  the  standard  cell; 
however,  this  latter  cell  is  taken  as 
the  absolute  reference.  In  its  final 
placement  the  whole  supply  will  be 
in  an  air-conditioned  room  so  that 
the  temperature  factor  will  be 
minimized. 

The  hum  output  has  short  spikes 
of  relatively  high  amplitude  and 
very  short  duration  which,  while 
not  apparently  interfering  with 
computer  operation,  are  still  unde¬ 
sirable. 

Very  few  power  supply  tube  fail¬ 
ures  have  been  experienced.  These 
have  averaged  less  than  one  per 
month  of  operation.  However,  it 
has  been  the  practice  to  change 
thyratron  and  other  heavy  current 
tubes  every  1,000  hours. 
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SIMPLIFIED 
Antenna  Pattern  Plotting 


Graithioal  method  requires  only  one  set  of  curves  to  plot  horizontal  patterns  for  two-tower 
arrays  having  anv  spacing  and  phasing.  Method  may  be  extended  to  apply  to  systems  of 
three  or  more  towers.  Procedure  may  he  reversed  to  determine  appropriate  spacing  an<l 
phasing  to  locate  maximums  and  piinimums  at  predetermined  angles 


By  J.  K.  MacDONALD 

i*Iont  Itepurt  ment 
Camuhan  Itroaticastinff  f 'orporaf io»i 
Montrtal.  <’auatl<i 

CONSIDERABLE  progress  has  re¬ 
cently  been  made  toward 
simplifying  the  plotting  of  antenna- 
array  patterns'.  However,  it  is 
possible  to  make  further  simplifica¬ 
tion  of  the  process. 

The  field  strength  from  an  array 
of  n  towers  at  any  point  is  the  sum 
of  n  vectors  of  various  magnitudes 
and  phasings.  The  relative  magni¬ 
tudes  of  the  vectors  are  known  from 
the  current  ratios  in  the  towers.  If 
the  phase  angles  of  the  vectors  with 
respect  to  one  reference  vector  are 
known,  it  is  a  simple  matter  to  add 
the  vectors  graphically.  The  object 
is  to  de.scribe  a  simple  graphical 
method  of  finding  the  phase  angles 
between  field  vectors  for  any  spac- 


FIG.  1 — Basic  arrangement  lor  a  typical 
two-tower  array 


ing  and  phasing  of  towers. 

The  method  has  .several  ad¬ 
vantages  over  previous  methods. 
A  single  .set  of  curves  is  used  to 
plot  horizontal  patterns  for  two- 
tower  arrays  of  any  spacing  and 
phasing.  These  curves  may  be  used 
in  reverse  to  find  the  tower  spacing 
and  phasing  to  produce  a  maximum 
and  minimum  in  the  horizontal  pat¬ 
tern  at  any  desired  angles,  and  also 
to  find  very  quickly  the  general 
pattern  shape.  The  method  may  be 
extended  to  permit  plotting  three- 
tower  patterns,  and  arrays  of  more 
than  three  towers  may  be  dealt 
with.  A  second  set  of  curves  may 
be  used  to  plot  vertical  patterns. 

Two-Tower  Horizontal  Patterns 

Consider  first  the  case  of  the 
horizontal  pattern  for  two  towers. 
Referring  to  Fig.  1  and  taking  A 
as  the  reference  tower,  let  S  be  the 
spacing  between  towers  in  degrees, 
and  P  the  phase  angle  of  current 
in  tower  B  with  respect  to  that  in 
lower  .4. 

If  the  point  at  which  the  field 
strength  is  to  be  measured  is  far 
enough  away  so  that  the  lines  join¬ 
ing  A  and  B  to  it  may  be  considered 
as  parallel,  then  from  Fig.  1  it  is 
seen  that 

at  H  =  P  —  S  C08  tp 

where  a  //  =  phase  angle  of  field 
vector  from  B  with  respect  to  that 
from  .4  in  the  horizontal  plane.  Di¬ 
viding  through  by  P 

a  H  P  =  \  -  (S/P)  cos  p 


Hence  for  each  value  of  9,  i  H/P 
may  be  plotted  against  S  P,  and  the 
result  will  be  a  straight  line. 

These  values  of  a  H/P  are  shown 
plotted  for  10-deg  intervals  of  ? 
from  0  to  180-deg  in  Fig.  2  and  S. 
Figure  2  includes  values  of  S/P 
from  0  to  5  and  Fig.  3  for  S/P  from 
0  to  1.  If  higher  ratios  of  S'P  are 
required,  it  is  a  simple  matter  to 
extend  the  graphs. 

To  apply  this  method  to  finding  a 
horizontal  pattern  where  S  and  P 
are  given,  the  following  steps  are 
employed : 

d)  Find  the  ratio  S  P.  (2) 
For  this  value  of  S/P  find  values  of 
1  H  P  for  10-deg  intervals  of 
from  0  to  180-deg,  using  the  graph 
of  Fig.  2  or  3.  (3)  Multiply  this 

angle  by  P,  thus  obtaining  s  H  the 
pha.se  angle  of  the  field  vector  from 
tower  B  with  respect  to  that  from 
tower  A.  It  is  then  just  a  matter 
of  adding  graphically  two  vectors 
which  are  known  in  magnitude  and 
phase. 

A  simple  method  of  adding  these 
vectors  is  shown  in  Fig.  4.  Lay  off 
the  reference  vector  from  tower  A 
(P.)  to  the  center  of  a  sheet  of 
polar  coordinate  graph  paper.  On 
the  same  sheet  draw  a  circle  who.se 
radius  is  equal  to  the  length  of  the 
reference  vector  multiplied  by  the 
field  ratio.  The  resultants' (Eo)  for 
various  values  of  ?  will  be  as  shown. 
These  values  of  E„  plotted  against 
the  corresponding  values  of  ?  give 
the  pattern  shape  to  some  arbitrary 
scale.  The  rms  value  can  be  found 
and  the  conversion  to  millivolts  per 
meter  is  made  in  the  usual  manner. 
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FIG.  2 — Curvet  for  determining  angle  between  field  vectors  in 
horisontal  plane  for  S/P  ratios  between  1  and  S 


02  03  04  05  06  07  06  09  t 

S  SPAONG 
P  PHAStNG 


FIG.  3 — Expanded  portion  of  curves  shown  in  Fig.  2  for  values 
of  S/P  between  sero  and  unity 


For  simplicity  it  is  always  well  to 
work  with  P  as  a  positive  aiiKle. 
In  other  words,  the  lagging  tower 
should  always  be  taken  as  reference. 

If  the  lead  tower  were  taken  as 
reference,  the  180-deg  curve  (Fig. 
2  or  3)  should  be  used  for  0  deg, 
170  deg  for  10  deg  and  so  on.  This 
only  means  that  the  pattern  with 
respect  to  the  leading  tower  is 
shifted  180  deg  from  the  pattern 
with  respect  to  the  lagging  tower. 

By  using  the  above  method  any 
two-tower  pattern  may  be  plotted 
in  a  few  minutes.  The  accuracy 
obtainable  is  as  good  as  if  the  pat¬ 
tern  were  calculated  with  a  slide 
rule. 

Three-Tower  Patterns 

Horizontal  patterns  with  three 
towers  in  line  may  be  obtained  by 
using  the  graphs  of  Fig.  2  and  3 
twice  to  find  *  H  for  two  towers 
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with  respect  to  the  third,  having 
found  S/  P  in  each  case,  and  adding 
the  three  vectors  obtained. 

Again  the  tower  which  lags  the 
other  two  should  be  used  as  refer¬ 
ence.  If  the  reference  tower  should 
be  the  center  tower,  remember  that 
when  9  =  0  deg  for  the  fir.st  two 


FIG.  4 — Simp!*  mathod  ior  addinq  two 
vectoci  qrophically 


towers,  it  equals  180  deg  for  the 
other  two.  Thus  in  combining  vec¬ 
tors,  add  the  field  vectors  for  0  and 
180  deg  to  the  reference  vector, 
and  the  10  and  170-deg  vectors, 
and  .so  on. 

To  plot  the  horizontal  pattern  for 
three  towers  of  arbitrary  position, 
the  following  steps  apply:  Refer¬ 
ring  to  Fig.  5,  let  S,  =  spacing  be¬ 
tween  reference  tower  A  and  tower 
B  in  degrees  and  let  the  line  join¬ 
ing  B  to  A  represent  the  reference 
line  (9  =  0  deg).  Let  S,  be  the 
spacing  between  A  and  C  in  de¬ 
grees,  and  let  P  represent  the  angle 
between  the  reference  line  and  the 
line  joining  A  to  C. 

Then  the  angle  between  the  field 
vector  from  B  with  respect  to  that 
from  A,  X  H,  =  P,  —  S,  cos  9  as 
indicated  previously. 

The  angle  between  the  field  vector 
from  C  with  respect  to  that  from  A, 


FIG.  7 — CunrM  for  detonnlninq  angle  between  field  eectore  for 
ToriouB  senith  anglet 


FIG.  8 — Exponded  portion  of  Fig.  7  for  ealuei  of  xH/P  between 
sero  and  unity 


a  W,  =  P,  —  s,  COS  (?  +  ;*). 

Then  for  any  angle  9,  a  ff,/P.  is 
found  from  the  graphs  (Fig.  2  or  3) 
in  the  usual  manner,  and  *  HJP. 


FIG.  S — Typical  arrangement  of  three- 
tower  eyetem 


FIG.  6 — Simplified  drawing  showing 
method  ior  calculating  Tertical  pattern 
for  any  aiimuth  angle 


is  found  from  the  graphs  by  adding 
/3  to  9  in  each  case  and  finding 
a  H/P  for  the  sum.  The  three 
vectors  are  then  added. 

In  the  configuration  of  towers 
shown  in  Fig.  5  it  is  noted  that  C 
lies  to  the  right  of  AB.  Hence 
when  9  is  measured  in  a  clockwi.se 
direction  the  angle  between  AC  and 
the  line  joining  C  to  the  point  at 
which  field  strength  is  measured 
will  be  (9  +  ^).  If  9  is  measured 
counterclockwise  the  angle  will  be 
9  —  (S  or  /S  —  9  depending  on  whether 
9  or  /S  is  larger. 

Since  the  pattern  is  not  sym¬ 
metrical  in  this  case  a  H  must  be 
found  for  each  field  vector  for 
values  of  9  from  0  to  360  deg.  If 
C  lies  to  the  right  of  AB  as  shown 
in  Fig.  5,  then,  if  the  angles  are 
measured  clockwise,  a  HJP,  must 
be  found  for  9  -f  3.  If  C  lies  to 
the  left  of  AB,  a  HJP,  is  found 
for  9  -f  |3  for  angles  measured 
counterclockwise. 

The  graphs  only  .give  ol  H/P  for 
values  of  9  from  0  to  180  deg  but 
they  may  be  used  for  patterns  be¬ 
tween  180  and  360  deg  since  cos 
(180  -f  9)  =  cos  (180  —  9),  that 
is,  the  9  =  170-deg  curve  may  be 
used  for  190  deg,  the  160-deg 
curve  for  200  deg,  and  so  on. 

Summarizing,  to  find  ti.ree-tower 
patterns  with  towers  in  arbitrary 
positions,  the  following  steps  must 
Ije  followed: 

(1)  Find  ratios  S,/P,  and  SJP,. 


(2)  Find  the  angle  ^  between  AB 
and  AC  (as  in  Fig.  5). 

(3)  For \alues  of  0  from  0  to  360 
deg  find  a  //,  from  the  curves  of 
Fig.  2  or  3,  in  the  manner  described 
in  the  two-tower  case. 

(4)  To  0  add  P  and  find  a  H,  for 
the  sum  of  the.se  from  the  graphs. 
Kxample:  Let  the  angle  P  in  Fig.  5 
be  10  deg. 

.\nglp  used  for  .\ngle  used  for 

ip  fimliog  a  Hi/ P,  finding  a  H,/  P, 

0  deg  0  deg  10  deg 

10  deg  10  deg  20  deg 

20  deg  20  deg  30  deg 

Notice  whether  C  lies  to  the  right 
or  to  the  left  of  AB  and  hence 
whether  to  proceed  clockwise  or 
counterclockwise. 

(5)  Add  the  three  vectors  at  the 
angles  found  from  3  and  4  above, 
using  the  proper  field  ratios  as  de¬ 
termined  from  tower  current  ratios. 
The  resultants  when  plotted  against 
the  corresponding  values  of  9  will 
give  the  pattern  shape  to  some  arbi¬ 
trary  scale. 

Other  Applications 

The  above  procedure  can  be  used 
for  more  than  three  towers,  pro¬ 
vided  the  spacing  of  each  tower 
from  the  reference  tower  is  known, 
and  the  angle  between  the  lines 
joining  that  tower  to  the  reference 
tower  and  the  reference  line. 

Consider  the  case  where  it  is  re¬ 
quired  to  have  a  pattern  with  a 
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null  point  in  some  particular  direc¬ 
tion. 

The  following  examples  will 
illustrate  how  the  curves  may  be 
used  to  find  the  nece.ssary  tower 
parameters. 

Example  1:  Two  towers  with  a 
null  in  the  pattern  at  140  deg  and 
a  current  phasing  of  90  deg.  Find 
the  spacing. 

Solution:  At  the  null  point  the 
field  vectors  must  be  equal  and  180 
deg  out  of  phase,  that  is,  »  //  = 
180  deg.  Then  %  H  P  -  2.  For 
0  =  140  deg  and  a  //  P  =  2,  we 
find  S/P  =  1.3  (from  graphs  Fig. 
2).  Hence  S  =  1.3  x  90  =  117  deg. 

If  three  towers  were  being  used 
with  equal  currents  then  at  a  null 
point  s  //,  =  120  deg,  a  H,  =  240 
deg. 

The  curves  may  again  be  used, 
having  assumed  current  phasings 
for  the  two  towers. 

Example  2:  Two  towers,  with  a 
spacing  of  120  deg,  to  give  a  null 
at  c  =  120  deg. 

Solution:  On  the  •{.  =  120-deg 
line  of  Fig.  2  or  3  we  can  find  a 
value  of  S/P  and  hence  find  P,  such 
that  when  t  H/P  is  multiplied  by 
P,  1  H  will  equal  180  deg.  This 
requires  successive  approximations 
but  still  does  not  consume  much 
time.  In  this  example  the  value  is 
found  to  be  S  'P  =  1,  and  P  =  120 
deg.  Then  a  H/P  =  1.5,  and  a  H 
=  180  deg. 

Plotting  Vertical  Patterns 

Consider  the  field  from  two  tow¬ 
ers  at  some  angle  6  from  the  verti¬ 
cal.  Let  a  V  =  angle  between  field 
vectors  at  this  zenith  angle.  Then 
referring  to  Fig.  6,  r.  V  =  P  —  S 
cos  9  sin  9  where  all  terms  have  the 
same  significance  as  previously. 
Then  a  V/P  =  1  —  (S/P)  cos  o 
sin  t,  a  V''/P  —  1  =  —  (S/P)  cos  0 
sin  »,  and  in  horizontal  pline  a 
H/P  —  1  =  —  (S'P)  cos  9.  Hence 
a  V/P  -  1  =  (a  H/P  -  1)  sin  6 
or  a  V/P  =  (a  H/P  —  1)  sin  9  -f-  1. 

Hence  a  series  of  straight  lines 
may  be  plotted  (a  V/P  vs  a  H/P) 
for  values  of  9  from  0  to  90  deg. 
This  has  been  done  for  10-deg  in¬ 
tervals  of  9  in  Fig.  7  and  8. 

These  curves  can  be  used  to  plot 
a  vertical  pattern  having  first  ob¬ 
tained  the  horizontal  pattern.  (1) 
Obtain  the  value  of  a  H'P  for  the 


particular  value  of  9  which  is  of 
interest.  (2)  Find  values  of  a  V/P 
for  values  of  9  from  0  to  90  deg 
from  Fig.  7  or  8.  (3)  Add  the  two 
vectors  graphically  for  each  value 
of  9.  (4)  From  available  graphs'  of 
percent  field  strength  (/9)  versus 
antenna  height,  find  percent  /9  for 
each  value  of  9  and  multiply  the 
resultants  found  in  3  above  by  this 
value.  These  quantities  are  the 
pattern  values  to  some  arbitrary 
scale. 

Since  the  horizontal  value  of  field 
strength  (9  =  90  deg)  is  known, 
it  is  then  a  simple  matter  to  eval- 


FIG.  9 — Cunr*  ior  daUrmining  S/P  to 
giv*  a  maximum  at  any  daiirad  bori- 
xonlal  angU 


FIG.  10 — RMulting  thopa  oi  pattarn  oi 
array  datignad  ipacUically  ior  a  maxi¬ 
mum  75  dag  from  lina  oi  towars  and 
a  minimum  at  120  dag 

uate  and  plot  the  vertical  pattern  in 
millivolts  per  meter. 

Finding  Spacing  and  Phasing 

From  an  examination  of  the 
graphs  of  Fig.  2  and  3,  the  follow¬ 
ing  is  noted.  The  lines  for  9  =  0, 
0  =  10  deg,  and  so  on,  intersect 
the  «  H/P  =  0  line  at  definite 
values  of  S/P. 

Now  when  1.  H/P  =  0,  the  pat¬ 
tern  has  a  maximum  value  at  that 


point.  Thus  if  the  values  of  SiP 
at  which  the  lines  intersect  a.  H/P 
=  0  are  plotted  against  the  corre¬ 
sponding  values  of  9,  we  have  a 
curve  which  tells  us  the  required 
values  of  S/P  to  give  a  maximum  in 
the  pattern  at  any  horizontal  angle. 
This  curve  has  been  plotted  in 
Fig.  9. 

Using  this  curve  and  Fig.  2,  it 
is  a  simple  matter  to  obtain  the 
tower  spacing  and  phasing  to  give 
a  maximum  and  a  minimum  in  the 
pattern  in  any  required  direction. 

Example  1 :  We  require  a  maxi¬ 
mum  in  the  pattern  at  50  deg  from 
the  line  of  the  towers  and  a  mini¬ 
mum  at  130  deg. 

Solution:  From  Fig.  9  we  find 
that  for  a  maximum  at  50  deg,  S/P 
=  1.55.  Now  referring  to  Fig.  2 
at  S/p  =  1.55  and  on  the  9  =  130- 
deg  line,  we  find  xH/P  =  2.  Now 
for  a  minimum  r  H  =  180  deg. 
Hence  P  =  180/2  =  90  deg  and 
S/P  =  1.55  from  above.  Hence  S 
=  90  X  1.55  =  139  deg. 

Example  2:  To  investigate  the 
pattern  and  find  its  approximate 
shape,  having  set  up  certain  re¬ 
quirements,  the  following  procedure 
may  be  used.  Assume  the  follow¬ 
ing  requirements:  Maximum  re¬ 
quired  at  75  deg  and  a  minimum  at 
120  deg. 

From  Fig.  9,  S/P  =  4  and  from 
Fig.  2,  at  S/P  =  4  and  on  the  9  = 
120-deg  line,  «  H/P  =  3.  Again 
%  H  =  180  deg  for  minimum. 
Hence  P  =  60  deg.  Then  S  =  60  X 
4  =  240  deg.  Now  if  a  f/  =  — 
180  deg  there  will  be  another  mini¬ 
mum — that  is,  at  a  H/P  =  —  3, 
this  occurs  at  0  =  0  deg.  (Fig.  2). 
There  will  be  another  maximum  at 
«  H  =  360  deg  (s  H/P  =  6).  In 
this  case  there  is  no  other  maxi¬ 
mum,  because  the  point  S/P  =  4, 
*  H/P  =  6  lies  outside  the  graph. 
At  0  =  180  deg,  a  H/P  =  5  (»  H 
=  300  deg.).  Thus  pattern  value 
=  1.6  times  reference  vector  =  i  of 
maximum.  Thus  a  general  idea  of 
the  pattern  shape  may  be  found 
very  quickly.  It  will  look  like  Fig. 
10. 
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Wide>Band  Converter 


Bottom  view  of  converter  chassis  shows  mounting  of  critical  components 


Converter  and  signal  generator  setup  lor  alignment  of  an  i*l  amplifier 


The  frequency  spectrum  from 
100  kc  to  55  me  is  particularly 
important  since  it  contains  the  in¬ 
termediate  frequencies  of  receivers 
of  almost  all  types,  an  extremely 
active  mobile  radio  band  and  many 
other  communication  services. 
Many  of  the  associated  receivers 
handle  frequency  modulation.  Up 
to  the  pre.sent  time,  however,  a  sig¬ 
nal  generator  providing  frequency- 
modulated  signals  over  the  entire 
range  has  not  been  available. 

A  signal  generator*  is  available 
which  provides  both  frequency- 
modulated  and  amplitude-modulated 


signals  in  the  range  from  54  to  216 
me.  If  a  means  were  available  of 
converting  the  output  frequency  of 
this  generator  to  cover  the  range 
0.1  to  55  me  without  changing  the 
signal  level  or  modulation  character¬ 
istics,  the  two  units  would  provide 
complete  f-m  and  a-m  generator 
coverage  from  0.1  to  216  me. 

This  paper  describes  the  design 
of  such  a  wide-band,  unity-gain 
converter.  All  the  usual  receiver 
alignments  and  tests  such  as  .stage 
gain,  band  width,  minimum  quiet¬ 
ing  signal  and  distortion  can  be  per¬ 
formed  with  these  two  units. 


By  DONALD  M.  HILL 

Vice-Presiden  t — Developmen  t 
Hitonton  Radio  Corporation 
ItoontOHf  Jersey 


As  shown  in  Fig.  1,  the  converter 
consists  of  a  local  oscillator  operat¬ 
ing  at  150  me  and  tunable  over  a 
small  range,  a  mixer  in  which  the 
local-oscillator  output  beats  with 
the  150.1  to  205-mc  input  signal 
from  the  signal  generator  to  pro¬ 
duce  a  difference  frequency  in  the 
range  0.1  to  55  me,  a  two-stage 
wide-band  amplifier  with  a  pa.ss- 
band  flat  from  100  kc  to  55  me,  an 
output  system  and  a  regulated 
l)ower  supply. 

Local  Oscillator 

It  is  necessary  for  the  local  oscil¬ 
lator  to  have  excellent  stability.  It 
is  convenient  to  be  able  to  tune  it 
to  zero  beat  when  the  signal  gener¬ 
ator  dial  is  .set  at  150  me,  so  that 
the  difference  frequency  can  be 
easily  read  from  the  signal  gener¬ 
ator  dial.  It  is  also  desirable  to 
provide  an  incremental  frequency 
control  calibrated  in  small  fre- 
iiuency  intervals  over  a  frequency 
range  suitable  for  .selectivity  mea.s- 
urements  and  for  better  accuracy 
in  the  100-kc  to  600-kc  frequency 
range. 

The  o.scillator  circuit  shown  in 
Fig.  2  proved  to  be  quite  .satisfac¬ 
tory.  Relatively  large  values  of 
capacitance  are  u.sed  to  reduce  the 
effects  of  stray  capacitance  and  of 
tul)e  replacement.  A  small  grid 
coupling  capacitor  is  used  to  de¬ 
couple  the  tube  from  the  tuned  cir¬ 
cuit.  Temperature-compen.sating  ca¬ 
pacitors  reduce  drift  to  a  negligible 
amount. 

As  shown  in  the  view  of  the  chas¬ 
sis,  the  oscillator  circuitry  is  lo¬ 
cated  in  the  small  compartment  in 
the  casting.  The  commercial  butter¬ 
fly  capacitor  in  the  compartment 
provides  a  frequency  adjustment  of 
about  ±2  me. 

The  incremental  frequency  capac- 
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for  Signal  Generator 

Fre(jiienoy-moduiate(l  and  amplitude-modulated  signals  are  provided  over  the  whole  range 
of  freipieneies  from  100  kilocycles  to  216  megacycles  by  a  vhf  signal  generator  operated  in 
conjunction  with  a  wide-hand  converter 


itor  in  the  oscillator  compartment 
provides  a  frequency  ranjte  of  i300 
kc,  the  dial  being  calibrated  in  5-kc 
frequency  intervals.  To  provide 
this  small  tuning  range  of  only 
=1:0.2  percent  with  a  capacitor  of 
manufacturable  size,  the  capacitor 
is  decoupled  by  connecting  it  across 
only  half  the  oscillator  circuit  and 
is  additionally  decoupled  by  con¬ 
necting  a  capacitor  in  series  and 
two  capacitors  in  parallel  with  it. 
One  of  the  parallel  capacitors  is  var¬ 
iable  and  is  used  as  an  aid  in  cali¬ 
brating  the  incremental  frequency 
capacitor. 

The  ceramic  oscillator  coil  form 
and  mixer  coupling  coil  form  are 
at  the  left  side  of  the  oscillator  com- 
l)artment.  The  oscillator  inductor  is 
tuned  by  means  of  a  metal  screw. 
Initially  a  powdered  iron  screw  was 
used  for  tuning  but  it  was  found 
that  the  magnetic  field  of  the  power 
transformer  varied  the  permeabil¬ 
ity  sufficiently  to  frequency-modu- 
late  the  o.scillator.  The  frequency 
deviation  was  only  about  150  cycles 
at  150  me  but  changing  to  a  silver- 
plated  brass  screw  reduced  the  hum 
modulation  to  about  10  cycles  devia¬ 
tion. 

Table  1  shows  that  the  circuit  is 
satisfactorily  independent  of  oscil¬ 
lator  tube  characteristics.  The  maxi¬ 
mum  frequency  variation  for  the 
ten  tubes  tried  is  ±400  kc  or  ±0.27 
percent,  while  the  change  in  overall 
gain  is  about  ±2.5  percent. 

Mixer 

The  6AB4  high-frequency,  high- 
transconductance  triode  was  chosen 
for  the  mixer  because  of  its  low 
noise  properties  and  high  conver¬ 
sion  gain.  Low  impedances  are  used 
in  the  grid  and  cathode  circuits  to 
minimize  Johnson  noise. 

The  input  circuit  to  the  mixer 


should  present  a  constant  53-ohm 
load  to  prevent  resonances  in  the 
cable  which  couples  the  converter  to 
the  signal  generator.  The  mixer 
operates  with  a  plate  current  of 
about  6  ma  which  corresponds  to  a 
transconductance  of  about  4,000 
micromhos.  The  internal  impedance 
is  thus  250  ohms.  If  a  68-ohm  cath¬ 
ode  resi.stor  is  u.sed,  the  input  im¬ 
pedance  will  be  53  ohms  and  will 
properly  terminate  the  RG-58/U  in¬ 
put  cable. 

The  degeneration  at  the  differ¬ 
ence  frequency  due  to  impedance  in 
the  cathode  circuit  is  quite  low 
since  the  53-ohm  output  impedance 
of  the  signal  generator  shunts  the 
68-ohm  cathode  resistor.  Because 
no  blocking  capacitor  is  u.sed  in  the 
input  circuit,  .several  milliamperes 
of  cathode  current  flow  through  the 
attenuator,  but  no  harm  is  done. 

If  a  blocking  capacitor  were  u.sed, 
it  would  have  to  be  of  the  order  of 
0.25  jif  to  prevent  change  of  cathode 
degeneration  at  the  low  difference 
frequencies:  its  omission  helps  in 
making  the  wiring  neat.  Bias  for 
the  mixer  tube  is  developed  largely 
in  the  grid  circuit  so  that  variation 
in  the  magnitude  of  the  d-c  resist¬ 


ance  in  the  signal  generator  circuit 
from  zero  to  infinity  has  no  notice¬ 
able  effect  on  the  operation  of  the 
mixer. 

The  coupling  between  the  mixer 
and  oscillator  (L,  and  L,  in  Fig.  2) 
can  cause  trouble  at  the  two  ends 
of  the  frequency  range. 

If  the  coupling  is  too  tight,  the 
mixer  gain  will  vary  over  the  lower 
difference  frequencies  between  100 
kc  and  several  me;  furthermore, 
the  mixer  gain  will  be  different  with 
the  input  signal  tuned  equal  dis¬ 
tances  alK)ve  or  below  the  local  os¬ 
cillator  frequency.  Apparently  some 
input  signal  reaches  the  oscillator 
circuit  and  is  fed  back  to  the  mixer 
in  such  phase  as  to  aid  or  oppose 
the  incoming  signal. 

At  the  higher  input  fre<iuencies, 
series  resonance  of  the  mixer  cou¬ 
pling  loop  with  the  mixer  grid-to- 
cathode  capacitance  causes  an  in¬ 
crease  in  mixer  gain.  If  this  reso¬ 
nance  should  fall  in  the  range  cov¬ 
ered  by  the  input  frequency  there 
would  be  a  gain  peak  at  the  cor¬ 
responding  output  frequency  which 
it  would  be  impossible  to  remove. 
This  effect  can  be  minimized  by 
keeping  the  resonant  frequency  of 
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FIG.  1 — Arronq*in*nl  oi  «taq*i  in  th»  convatlai 
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the  mixer  jrrid  circuit  very  high 
and  by  damping  the  coupling  cir¬ 
cuit  with  a  series  or  a  shunt  re¬ 
sistor.  A  small  amount  of  resonance 
in  this  circuit  aids  in  holding  up  the 
gain  at  the  high-frequency  end  of 
the  passband. 

The  measured  mixer  gain  of 
about  1.6  agrees  well  with  the  maxi¬ 
mum  theoretical  gain  for  the  cir¬ 
cuit.  The  grid  circuit  re.sonance 
aids  in  achieving  the  excellent  con¬ 
version  gain  figure. 

Wide-Band  Amplifier 

It  was  expected  initially  that  a 
distributed  amplifier  would  be  re¬ 
quired  to  cover  the  frequency  range 
from  0.1  to  55  me.  However,  com¬ 
putation  showed  that  a  cascaded 
amplifier  using  Wheeler’s  four- 
terminal  low-pass  dead-end  filter 
coupling  networks'  is  more  economi¬ 
cal.  The  bandwidth  is  too  small  to 
make  distributed  amplification  nec¬ 
essary  or  desirable. 

Experiments  using  a  smaller  fre¬ 
quency  range  showed  that  to  achieve 
the  desired  flatness  of  amplification 
of  about  ±0.5  db,  the  design  cutoff 
frequency  would  have  to  be  at  least 
66  me. 

The  basic  coupling  network  with 
the  filter  divided  into  half  sections 
is  shown  in  Fig.  3A.  Using  the  cus¬ 
tomary  value,  m  =  0.6,  this  can  be 


combined  and  rearranged  as  shown 
in  Fig.  3B.  The  impedance  R  and 
the  inductance  L  are  determined  by 
the  cutoff  frequency  and  the  input 
capacitance  of  the  following  tube. 
The  design  equations  are; 

R  =  2i:f„L/2  =  l/[2s/,(C/2)] 

The  values  finally  used  differ 
slightly  from  those  indicated  in  Fig. 
3B  because  of  the  effects  of  unavoid¬ 
able  stray  reactances.  F'inal  values 
were  determined  experimentally  by 
using  a  .sweeping  oscillator  and  os¬ 
cilloscope,  flat  response  being  the 
criterion. 

Adding  a  plate  voltage  feed,  grid 
leak,  grid-blocking  capacitor,  screen 
bleeder  and  decoupling  filters  pro¬ 
duces  the  final  network  shown  in 
Fig.  2. 

Gain  control  is  achieved  by  vary¬ 
ing  the  cathode  resistors  in  the  two 
amplifier  .stages.  Control  of  one 
stage  did  not  give  sufficient  range 
to  accommodate  maximum  tube  vari¬ 
ations.  One  gain  control  is  made 
available  from  the  front  panel  while 
the  .second  is  mounted  on  the  ampli¬ 
fier  chassis. 

The  gain  of  the  first  amplifier 
stage  is  about  1.8  and  is  variable 
over  a  range  of  about  ±25  percent 
while  the  range  of  the  second  is  1.3 
±20  percent. 

The  unbypassed  33-ohm  resistor 
in  each  amplifier  cathode  circuit  re¬ 


duces  the  available  gain  but  mini¬ 
mizes  the  variation  of  input  capaci¬ 
tance  with  gain  control  .setting.  If 
the.se  resistors  were  not  used,  there 
would  be  a  considerable  variation  of 
gain  with  frequency  at  extreme  set¬ 
tings  of  the  gain  controls.  With  the 
resistors  in  place,  this  variation  is 
reduced  to  about  ±2  percent  for 
±25  percent  gain  control  adjust¬ 
ments. 

Output  System 

It  is  desirable  to  have  two  out¬ 
puts.  One  should  provide  unity 
gain  across  a  53-ohm  impedance. 
This  is  useful  when  working  into 
the  antenna  input  of  a  receiver.  The 
second  output  should  provide  some 
gain  so  that  single-stage  measure¬ 
ments  can  be  made  with  the  aid  of 
an  r-f  voltmeter.  This  output  can 
have  a  higher  impedance  but  should 
be  capable  of  providing  an  easily 
measurable  voltage  across  the  input 
capacitance  of  a  tube. 

The  two  outputs  are  obtained 
from  a  single  tube  with  load  imped¬ 
ances  in  both  plate  and  cathode  cir¬ 
cuits.  A  triode  tube  could  not  be 
used  becau.se  of  the  interaction  of 
grid  and  plate  circuit  impedances 
through  the  grid-plate  capacitance 
of  the  tube.  Presumably  any  high- 
transconductance  pentode  could  be 
used ;  however,  only  the  type  6AH6 


FIG.  2 — Complct*  schtmatic  diagram  oi  conTcrlai.  BoUi  high  and  low  output  aro  obtainod  irom  a  linglo  6AH6  tub* 
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Table  I — Eiiect  oi  Changing  Oscillator  Tubes 


Tube 

T  ransoonductaiice 
mitromhos 

I, 

ma 

2,610 

10.3 

3,820 

13.7 

2,700 

11.3 

2,800 

11.0 

3,110 

10.8 

2,. 520 

11.8 

2,570 

10.5 

2,. 520 

10  9 

2,390 

10.  1 

2,800 

9.9 

Oscillator 

Mixer 

Grid  Bias 

Grid  Bias 

toUs 

VolU 

-  9.7 

1.81 

-11.8 

1.77 

-10.4 

2.18 

-10.7 

2.01 

-11.1 

2  12 

-1-  9.8 

2.17 

-  9.4 

1.92 

-10.3 

2  02 

-  9.2 

1  90 

-  9.3 

1.78 

Frequency 

Shift 

From  150  luc 
ke 

Relative 

Converter 

Output 

-1-100 

1.003 

-1-500 

0.988 

-271 

1.018 

—  227 

1.003 

-1-100 

1.018 

-186 

1.01 

-t-  28 

1.003* 

-1-310 

1  010 

-111 

0.996 

-217 

0.974 

was  found  to  give  sufficient  isola¬ 
tion  between  grid  and  plate  circuits. 
(Type  6AN6  and  paralleled  6AK5’s 
were  tried.) 

The  transconductance  of  the  type 
6AH6  pentode  is  about  9,000 
micromhos  so  that  the  impedance 
at  the  cathode  is  about  110  ohms. 
When  a  lOO-ohm  cathode  resistor  is 
used,  the  impedance  looking  into 
the  output  jack  will  be  alK)ut  53 
ohms.  There  is  some  coupling  be¬ 
tween  the  cathode  and  grid  through 
the  tube  capacitance;  however,  the 
maximum  standing-wave  ratio  in 
the  frequency  range  from  0.1  to  55 
me  is  about  1.3. 

When  a  cable  terminated  in  53 
ohms  is  connected  to  the  xi  oitput 
jack,  the  cathode  load  impedance  is 

34.6  ohms  and  the  cathode-follower 
gain  is  about  0.27.  The  gain  con¬ 
trols  are  set  so  that  the  overall  gain 
under  this  condition  is  unity  so  that 
the  attenuator  dial  on  the  signal 
generator  will  read  the  voltage 
across  the  cable  termination.  With 
the  terminated  cable  removed,  the 
open-circuit  voltage  at  the  XI  output 
jack  is  twice  the  attenuator  dial 
reading. 

The  plate  load  impedance  is  330 
ohms.  With  a  cable  terminated  in 
53  ohms  attached  to  the  xi  output 
jack  the  grid-to-plate  gain  is  2.1, 
thus  giving  an  overall  gain  of  about 

7.6  at  the  HIGH  OUTPUT  jack.  Dis¬ 
connecting  the  cable  from  the 
XI  OUTPUT  jack  increases  the  cathode 
degeneration  and  reduces  the  gain 
in  the  plate  circuit. 

A  low-pass  filter  network  de¬ 


signed  to  operate  into  a  lO-tigxf  load 
is  used  in  the  plate  output  circuit. 
The  gain  will  be  con.stdnt  over  the 
frequency  range  when  the  proper 
capacitance  load,  10  |i;if,  is  con¬ 
nected  to  the  HIGH  OUTPUT  jack.  A 
few  inches  of  300-ohm  twin-lead 
cable  and  the  input  capacitance  of 
a  tube  approximate  the  correct 
termination.  Too  much  capacitance 
causes  the  gain  to  decrease  at 
higher  frequencies  while  too  little 
has  the  opposite  effect.  The  HIGH 
OUTPUT  jack  can  be  open-circuited 
or  short-circuited  with  negligible 
effect  on  the  XI  OUTPUT. 

Power  Supply 

To  stabilize  the  gain  against  line 
voltage  variation,  it  is  necessary  to 
regulate  both  filament  and  plate 
voltages.  This  is  very  conveniently 
accomplished  by  a  built-in  com¬ 
mercial  type  115-v  automatic  volt¬ 
age-stabilizing  transformer. 

No  power  transformer  is  used. 
Plate  voltage  is  derived  from  a  volt- 
age-doubling  selenium  rectifier  cir¬ 
cuit.  A  small  stepdown  transformer 
provides  the  filament  voltage. 

The  150-ohm  resistor  shown  fol¬ 
lowing  the  saturated  transformer  in 
Fig.  2  protects  the  selenium  recti¬ 
fiers  from  peak  current  overloads. 
This  resistor  has  an  effect  on  the 
output  voltage  and  impedance  as 
shown  in  the  following  table. 


Re$^tance 

Output  Source 

at  50  ma  Impedance 

in  oAm« 

volts 

oAm« 

75 

215 

1450 

150 

180 

1.480 

300 

142 

1.950 

The  fairly  high  source  impedance 
is  unimportant  in  this  application 
since  the  current  drain  is  practically 
constant. 

This  power  supply  has  proven 
very  satisfactory  since  the  local  os- 


FIG.  3 — Basic  ampIUisi  coupling  nol- 
work  (A)  and  nstwork  with  sUmsnIs 
combinsd  and  roarrangod  (B).  Valuos 
givsn  ais  ior  66-mc  cutoii 

dilator  frequency  varies  only  a  few 
kilocycles  out  of  150  megacycles  and 
the  overall  gain  varies  only  a  few 
percent  when  the  line  voltage  is 
varied  from  90  to  130  volts. 

The  author  wishes  to  acknowl¬ 
edge  the  assistance  of  Ernest  Porter 
and  Werner  Hopf  who  participated 
in  the  development  of  this  instru¬ 
ment. 
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a  high  order  of  magnetic  Hux  stabil¬ 
ity  is  essential. 

Basically,  the  magnet  current  sup¬ 
ply  consists  of  a  d-c  voltage  source, 
a  variable-conductance  unit  and  a 
standard  current  reference  resist¬ 
ance.  The  variable-conductance  unit 
consists  of  a  d-c  amplifier  driving 
seventy  parallel  triode-connected 
6L6  tubes  as  in  Fig.  1. 

From  the  incremental  circuit,  the 
effective  internal  d-c  resistance  R. 
of  the  current  supply  circuit  is 
found  to  be 

f{,  =  ^  E,  .11  =  H,  {An  -t-  1 1  (1) 

where  designations  are  as  defined 
in  Fig.  1,  and  the  magnet  time  con¬ 
stant  T  will  be  approximately 


Currant  supply  lor  maqnet.  Paralleled  Tariable-conduclonce  tubes  and  d-c  ampliiier 
controllinq  them  are  in  cabinet  over  molor-qenerator  set  furnishing  direct  current 


For  nuclear  studies  in  the  bind¬ 
ing  energy  range  of  the  nu¬ 
cleus,  the  Van  de  Graaff  constant- 
potential  accelerator  is  peculiarly 
suited  because  of  the  homogeneity 
of  its  positive-ion  beam  and  its  free¬ 
dom  from  other  types  of  radiation, 
resulting  in  an  extremely  low  back¬ 
ground. 

The  high  precision  of  this  type  of 
accelerator  justifies  and  requires  a 
particularly  high  stability  in  the 
magnetic-beam  analyzer  a.s.sociated 
with  it.  The  emergent  l>eam,  gen¬ 
erally  protons  or  deuterons  (ionized 
hydrogen  or  deuterium  atoms),  will 
consist  of  monatomic,  diatomic  and 
triatomic  singly  charged  ions.  Since 
the  deflection  of  monoenergetic  par¬ 
ticles  in  a  magnetic  field  varies  in¬ 
versely  as  the  square  root  of  the 
mass  ratios,  a  convenient  means  of 
separation  is  afforded. 

Circuit  Analysis 

The  beam-analyzing  magnet  is  at 
the  lower  end  of  a  5-million-volt  ac¬ 
celerator  tube  extension.  One  com¬ 
ponent  of  the  analyzed  beam  is 
passed  through  a  slit  system,  and  is 
used  for  supplying  error  signals  to 
the  5-million-volt  generator  stabi¬ 
lization  circuits.  In  such  an  appli¬ 
cation  the  magnetic  field  becomes 
the  primary  voltage  reference,  and 
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Ui  +  /^p  -h  .4  ^  -f-  1> 

The  constants  for  the  magnet  are 
L,  =  120  henrys  and  Ri  =  :i6  ohms. 
The  d-c  amplifier  de.scribed  has  a 
gain  of  1,000  and  /?-  =  3  ohms.  Us¬ 
ing  70  6L6  tubes  for  the  regulating 
element,  the  effective  current-.source 
impedance  is  approximately  24,000 
ohms  and  the  magnet  time  constant 
approximately  0.005  .second. 

W’ith  a  maximum  d-c  voltage 
source  of  360  volts,  one  may  expect 


incremental  circuit 


AMP  FACTOR  (ll-e  FOR  TRIOOE  6L6) 
EFFECTIVE  PLATE  RESISTANCE  (APPROK 
25  OHMS  FOR  70  6L6  TUBES) 


FIG.  1 — Block  diagram  and  equiyalent 
circuit  of  power  supply  for  magnet 


200 

PLATE  VOLTAGE  IN  VOLTS 


FIG.  2 — Characteristic  cunres  and  typical  load  line  for  a  triode-connected  6L6 
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Hi^h-stahility  supply  using  70  parallel!  6L6  tubes  delivers  6  amperes  d-e  with  stability 
better  than  0.05  percent  to  huge  magnet  at  beam-analyzing  end  of  5.000.000-volt 
Van  de  Graaff  accelerator.  Conductance  of  paralleled  tubes  is  varied  by  d-c  amplifier 


i:10  percent  variations  to  result  in 
current  changes  of  only  ±0.0015 
ampere  or  ±0.025  percent  at  6 
ami>eres.  A  variation  in  magnet 
resistance  H,  of  20  percent  (equiv¬ 
alent  to  considerable  overheating) 
will  result  in  a  current  change  of 
one  part  in  3,230,  or  —0.03  percent. 

Effect  of  Shunt  Resistors 

To  extend  the  maximum  current 
capacity  of  the  variable-conductance 
unit,  shunt  resistances  may  be  re¬ 
sorted  to  as  shown  for  R,  in  Fig.  1. 
The  effective  current  supply  imped¬ 
ance  is  then 

«.  =  l)j 

When  R.  is  made  e<iual  to  R„  the 
effective  current  supply  impedance 
will  be  halved.  The  use  of  shunt 
resi.stance  in  this  manner  will  in- 
crea.se  the  maximum  obtainable  cur¬ 
rent  by  the  factor 

(ft,  -H  li.)  («■  +  H,  +  H,)  . 

Rp  (ffi  +  R^)  +  R.  (Ri  +  /ft  +  Rp)  ^  ’ 

The  minimum  controllable  cur¬ 
rent  will  be  that  limited  by  the  sum 
R.  +  R,  +  R,. 

Choice  of  Tubes 

The  variable-conductance  unit 
must  have  a  minimum  internal  im¬ 
pedance  comparable  to  or  less  than 
the  load  impedance,  as  well  as  high 
current  capacity.  Since  no  single 
available  tube  will  meet  these  re¬ 
quirements,  parallel  operation  of 
suitable  tubes  is  utilized. 

Preliminary  efforts  were  made  to 
make  u.se  of  the  type  6AS7  tube  in 
this  application.  They  proved  to  be 
extremely  troublesome  due  to  grid 
emissions  which  lead  to  variable 
current  division  in  parallel  opera¬ 


tion  and  frequent  tube  destruction. 
Because  of  their  low  mu,  one  extra 
stage  of  d-c  amplification  was  neces¬ 
sary  and  extremely  wide  grid  volt¬ 
age  swing  was  required  for  com¬ 
plete  current  control. 

The  type  6L6  tube,  operating 
triode-connected,  is  extremely 


stable,  overcoming  the  difficulties 
above  at  the  sacrifice  of  the  low 
6AS7  plate  resistance.  For  a  given 
maximum  current  the  d-c  supply 
voltage  must  be  from  30  to  45  per¬ 
cent  higher,  depending  upon  the 
magnet  resistance. 

The  maximum  allowable  plate 


Baommnalrxiiiq  magnet  in  on  floor  )uit  under  lower  end  oi  S.OOO.OOO-eoll  accelerator 
tube  extension  oi  Van  de  Graaii  accelerator.  Magnet  current  supply  Is  remotely 
located 


ELECTRONICS  — December,  195) 


123 


FIG.  3 — Current  control  circuit  used  to  control  a  6-ampere  direct  current  flowing  through  FIG.  4 — Alternative  six-phase  transfor- 
a  huge  electromagnet  having  a  resistance  of  36  ohms  and  an  inductance  of  125  henrys.  mer-reclifier  arrangement  that  can  be 

The  conductance  of  the  70  paralleled  6L6  tubes  at  the  right  is  varied  by  the  pair  of  twin-  used  in  place  of  a  motor-generator  set 

triodes  serving  as  a  d-c  amplifier  with  the  current  controller 


I 

] 


voltag-e  is  360  volts.  With  refer¬ 
ence  to  Fig.  2  the  operating  region 
is  bounded  by  the  line  E,  =  0  and 
the  14-\vatt  dissipation  line  shown. 

The  slope  of  any  load  line,  on  a 
per-tube  basis,  is  dependent  upon 
the  load  resistance;  its  i,  =  0  inter¬ 
cept  should  be  chosen  so  that  the 
load  line  inter.sects  the  E,  =  0  line 
between  the  origin  and  point  A. 
Tube  overload  will  then  be  impos-_ 
sible.  In  order  to  obtain  maximum 
current  for  any  given  load  resist¬ 
ance,  the  d-c  supply  voltage  should 
be  such  that  the  load  line  intersects 
Ec  =  0  at  point  A. 

The  typical  load  line  shown  is  for 
a  36-ohm  magnet  and  a  d-c  voltage 
supply  of  360  volts.  As  may  be 
seen,  the  maximum  current  will  be 
86  ma  per  tube  or  6.02  amperes  total 
for  70  tubes. 

Circuit  Discussion 

The  circuit  es.sentials  are  shown 
in  Fig.  3.  Not  shown  are  the  regu¬ 
lated  power  supplies  for  the  d-c 
amplifier  or  the  d-c  voltage  supply 
for  the  magnet,  as  these  are  subject 
to  individual  preference. 

Three  stages  of  d-c  amplification 
are  used,  terminating  in  a  cathode 
follower  for  coupling  to  the  6L6 
grids.  The  overall  d-c  gain  to  the 
cathode  follower  is  approximately 
60  db. 

The  error  signal  required  for  cor¬ 
rection  of  current  drifts  or  changes 
is  derived  from  the  comparison  of 
the  IR  drop  across  a  3-ohm  zero- 
temperature-coefficient  resistor  with 
a  stable  reference  voltage.  The 


reference  voltage  is  made  variable 
for  current  adjustment  and  is  ob¬ 
tained  from  the  negative  supply  as 
indicated.  In  order  to  obtain  a  fine 
current  control,  the  potentiometer 
shown  must  have  at  least  3,600 
degrees  rotation. 

For  continuous  current  adjust¬ 
ment  between  zero  and  maximum, 
a  total  6L6  grid  voltage  excursion 
of  50  volts  or  more  is  required.  The 
NE-2  neon  glow  tubes  used  to 
couple  the  last  amplifier  stage  to 
the  cathode  follower  permit  this 
wide  swing  at  the  relatively  low 
plate  voltage  used.  The  ga.seous 
discharge  noi.se  introduced  at  this 
level  is  insignificant. 

Stability 

The  magnet  circuit  character¬ 
istics  are  such  that  the  frequency 
respon.se  for  current  is  about  3  db 
down,  with  a  consequent  45-degree 
phase  shift  at  30  cps.  The  attenua¬ 
tion  thereafter  is  approximately 
6  db  per  octave  to  about  3,500  cps 
where  the  magnet  nears  resonance ; 
attenuation  is  then  more  rapid  and 
the  phase  shift  soon  reaches  180 
degrees.  At  this  point  the  gain 
about  the  system  loop  must  be  less 
than  one  for  stability.  The  maxi¬ 
mum  possible  d-c  gain  under  these 
circumstances  is  about  40  db.  This 
figure  is  boo.sted  to  more  than  60  db 
by  the  introduction  of  20-db  nega¬ 
tive  feedback  and  high-frequency 
attenuation  in  the  6L6  grid  circuit. 
The  upper  half-power  point  of  the 
last  stage  is  approximately  100 
times  below  that  of  the  first  two. 


and  thus  the  amplification  falls  off 
by  a  large  amount  before  the  phase 
shift  introduced  by  the  first  two 
becomes  appreciable. 

The  r-f  chokes  in  each  tube  plate 
lead  avoid  spurious  high-frequency 
oscillations.  Each  cathode  lead  has 
a  10-ohm  resistor  to  assist  current 
division;  this  also  affords  a  means 
of  individual  tube  current  measure¬ 
ments.  The  6L6  filament  circuits 
are  series-parallel-connected  for 
operation  from  the  line. 

D-C  Voltage  Supply 

The  d-c  supply  may  be  batteries, 
a  transformer-rectifier  unit  or  a 
motor-generator  set.  The  motor- 
generator  is  preferable  since  it  is 
inherently  more  stable  with  respect 
to  line  voltage  variations;  d-c  volt¬ 
age  changes  of  only  1  to  2  percent 
may  be  expected  for  line  voltage 
extremes. 

A  transformer-rectifier  may  l)e 
preferable  for  reasons  of  economy 
or  undesirability  of  rotating  ma¬ 
chinery.  A  suitable  six-pha.se  recti¬ 
fier  is  shown  in  Fig.  4.  The  current 
ripple  frequency  is  360  cps  with  a 
maximum  amplitude  of  0.01  percent. 

Performance 

Regulators  of  the  type  de.scribed 
have  given  very  satisfactory  per¬ 
formance.  With  a  motor-generator 
supply,  current  stabilities  of  better 
than  ±0.02  percent  have  been  main¬ 
tained  for  extended  runs.  The  mag¬ 
net  flux  stability  will  be  several 
times  better  than  the  current  stabil¬ 
ity  by  virtue  of  the  iron  hysteresis. 
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Eiqhteen  tub*  ccnrity  at  left  it  bated  upon  the  simple  lix  tube  caTity  (rlqht)  that  is  tuned  by  slidlnq  shorts 


UHF  Transmitter 
Uses  Beer-Barrel  Cavity 


Six  type  2C39A's  in  parallel  supply  420  watts  of  picture  signal  to  the  antenna  of  New 
York’s  first  700-nic  experimental  television  station.  Experience  with  a  600-mc  transmitter 
in  daily  operation  since  March  1930  showed  the  way  to  a  practical  design 


By  W.  H.  SAYER,  Jr.  and  E.  MEHRBACH 

Rf search  Division 
Allen  B.  DuMont  Laboratories,  /tic. 

Passaic,  .V.  J. 


The  experimental  transmitter  1950,  on  609.25  me.  All  test  data 

installed  at  our  New  York  reported  here  have  been  derived 
transmitter  site  will  be  used  to  ob-  from  experience  with  the  earlier 
tain  propagation  data  at  a  picture-  equipment, 
carrier  frequency  of  709.25  me  and 
a  sound-carrier  frequency  of  713.75 
me.  It  will  operate  into  an  antenna 
at  approximately  the  same  height 
as  the  former  channel  5  antenna. 

Its  design  is  based  upon  600-mc 
equipment  for  which  construction 
was  started  more  than  two  years 
ago. 

This  article  will  discuss  the  new 
transmitter  that  is  very  similar  to 
the  one  in  operation  since  March, 


The  mechanical  arrangement  is 
shown  in  the  photograph  of  a  700- 
mc  amplifier  cavity.  The  end  shorts 
are  used  differently;  one  is  adjust¬ 
able  and  is  used  for  tuning,  the 
other  is  fixed  and  is  used  for  coup¬ 
ling  probes. 

At  the  right-hand  aide  of  this 
figure,  there  are  two  right-angle 
drives.  These  operate  a  chain  and 
sprocket  arrangement  that  drives 
the  cathode  and  plate-shorting 
plungers. 

At  the  left,  between  the  air  ducts 
for  anode  cooling,  are  the  six  out¬ 
put  probes  leading  upward  via  a 


Final  Tank  Circuit 

A  so-called  beer-barrel  cavity  us¬ 
ing  six  2C39A  tubes  was  made  of 
two  coaxial-line  cavities  with  the 
tubes  mounted  in  the  center  of  half¬ 
wave  foreshortened  lines  and 
connected  as  a  grid-separation 
(grounded-grid)  amplifier.  One 
cavity  becomes  the  cathode-grid 
cavity  and  the  other,  the  plate-grid 
cavity. 
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piece  of  RG/8U  dable  to  a  quarter- 
wave  matching  transformer  (not 
shown).  Cooling  is  accomplished 
at  each  seal  through  the  manifold 
at  the  left  fed  from  a  blower  line 
facing  the  viewer.  A  coaxial  fitting 
located  in  the  center  of  the  air  man¬ 
ifold  connects  to  a  quarter-wave 
transformer  that  feeds  the  input 
slot  for  coupling. 

Design  Co/cu/oiions 

In  calculating  the  cavity  de¬ 
scribed  above,  the  total  tube  capac¬ 
itances  are  considered  as  split  be¬ 
tween  the  two  cavity  sections.  Con¬ 
ventional  methods  for  obtaining 


FIG.  1 — Line-length  calculation  ior  over¬ 
all  length  oi  plate-grid  line  and  grid  line 
ai  described  in  text 


line  lengths  for  a  resonant  cavity 
terminated  in  a  capacitance  are 
then  used.  The  calculations  shown 
in  Fig.  1  indicate  the  overall  length 
of  the  plate-grid  line  for  700  me  to 
be  5.52  in.  and  the  grid  line  3.1  in. 
Experimental  results  were  very 
clo.se  to  these  calculations. 

As  noted,  grounded-grid  opera¬ 
tion  was  used.  It  was  found  neces- 
.sary  to  use  d-c  grounds  on  the  grids 
to  assure  stable  operation  in  the 
six-tube  cavity.  No  practical  by¬ 
pass  could  be  built  to  assure  this 
stability.  In  any  case,  the  u.se  of  a 
high  value  of  grid  bypass  starts  a 
vicious  circle.  This  high  value  pro¬ 
hibits  grid  modulation  and  it  there¬ 
fore  makes  unnecessary  the  d-c  grid 
isolation. 

Cathode  Modulator 

This  condition  poses  the  problem 
of  video  modulation  normally  ac¬ 
complished  at  the  grid  in  vhf  units. 
Cathode  or  .series  type  modulation 
was  decided  upon  and  has  proved 
satisfactory.  Two  type  6AS7G 
tubes  are  u.sed  in  parallel  as  the 
modulator  tubes,  connected  as 
shown  in  Fig.  2.  This  type  of 
modulation  is  es.sentially  grid  mod¬ 
ulation  although  some  plate  modula¬ 
tion  is  present.  Linearity  is  ex¬ 
cellent  as  is  shown  by  the  curves 
of  Fig.  3. 

Coupling  pre.sented  a  problem  be¬ 
cause  of  the  circumferential  size  of 
the  cavities.  Single-probe  coupling 
proved  unsatisfactory  since  loading 
on  the  individual  tubes  varied  with 
the  circumferential  phase  relation 
of  the  probe  to  a  given  tube.  This 
effect  is  more  readily  understood 
if  one  realizes  that  the  circumfer¬ 
ence  of  the  six-tube  plate  cavity  at 
600  me  is  almost  one  wavelength. 
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FIG.  2 — SimplUied  schematic  oi  cathode  modulation  system 


This  condition  is  amplified  in  the 
experimental  18-tube  cavity  where 
the  circumference  of  the  plate  cav¬ 
ity  is  almost  li  wavelengths. 

Two  types  of  coupling  were  tried 
and  proved  successful,  one  a  multi¬ 
ple  probe  system  and  the  other  a 
slot  type  coupling'.  Both  proved 
satisfactory,  but  both  are  critical 
in  application. 

In  particular,  the  length  of  the 
feed  lines  to  the  quarter-wave 
matching  section  is  very  critical. 
Curves  of  Fig.  4  show  that  the 
length  of  the  lines  must  be  held  to 
within  A  inch  of  each  other  to  ac¬ 
complish  symmetrical  loading.  If 
this  is  not  done,  the  plate  currents 
or  drive  voltages  will  vary  due  to 
the  difference  in  time  delay  of  the 
different  cables.  It  is  also  im¬ 
portant  to  use  cable  from  the  same 
spool  since  the  propagation  con¬ 
stant  of  the  same  tyi)e  of  line  may 
vary  from  spool  to  spool. 

Another  very  important  factor 
in  obtaining  balanced  drive  in  the 
six-tube  modulated  amplifier  was 
the  balance  of  the  cathode-bypass 
capacitors.  Referrin-T  to  Fig.  2,  it 
is  noted  that  the  cathode  bypass 
u.sed  was  26  uuf  per  tube.  Since 
the  input  capacitance  of  each  tube 
is  6.5  auf,  a  voltage  divider  effect 
is  obtained  at  uhf.  Thus,  it  is 
important  to  keep  the  cathode-by¬ 
pass  capacitors  within  10  piercent 
of  each  other  in  order  not  to  unbal¬ 
ance  the  drive  voltages.  Extreme 
care  was  used  to  accomplish  this  by 
measurement  of  each  capacitor  at 
the  time  of  assembly. 

The  drive  measurements  were 
made  with  a  special  prol)e  built  to 
plug  into  the  2C.39A  hole  in  the 
cavity.  This  probe  was  con.structed 
from  the  cathode-grid  section  of  a 
defunct  2C39A  tube  as  shown  in 
Fig.  5.  Measurements  made  on  the 
slot  cavity  with  the  probe  showed 
variations  less  than  5  percent. 

Slot  Coupling 

To  accomplish  symmetrical  load¬ 
ing  without  the  problem  of  multiple 
probe  coupling,  slot-type  coupling 
was  tried.  Figure  6  shows  a  draw¬ 
ing  of  combined  plate  and  grid-slot 
coupling.  The  feed  lines  indicated 
are  actually  the  beginning  of 
quarter-wave  matching  transform¬ 
ers.  This  double  slot  is  very  diffi¬ 
cult  to  accomplish  mechanically  (al- 
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though  it  has  been  done)  because 
the  grid  transformer  must  go  back 
through  the  maze  of  cathode  and 
filament  connections  inside  the 
cathode  line. 

In  actual  practice,  therefore,  the 
cavities  are  built  with  grid-slot 
coupling  and  multiple-probe  plate 
coupling.  The  slot-type  feed  may 
be  considered  a  pi  network  with  the 
slot  the  input  capacitor,  the  line 
the  tuning  inductance,  and  the  tube 
capacitance  the  output  capacitor. 
The  adjusiment  of  the  slot  spacing, 
therefore,  becomes  critical  to  pro¬ 
vide  proper  coupling.  In  practice, 
the  slot  opening  is  less  than  3*3  inch. 

One  important  detail  in  the  use 
of  tubes  at  uhf  is  the  necessity  of 
filament-voltage  reduction  to  in- 
crea.se  life  because  of  the  back-heat¬ 
ing  effect.  Figure  7  shows  the  rela¬ 
tion  of  power  output  to  filament  for 
two  manufacturers.  Our  data  do 
not  show  agreement  with  manu¬ 
facturer  1  recommendations.  His 
data  say  that  filament  voltage 
must  be  set  at  a  point  0.5  volt  above 
the  voltage  that  gives  85  percent  of 
full  power.  This  setting  results 
in  a  filament  voltage  lower  than 
that  allowed  under  any  condition. 
The  maximum-power  point  was 
u.sed  as  our  criterion  and  has 
proved  satisfactory  from  life  stand¬ 
point. 

Tube  Life 

Although  we  did  not  start  life 
checks  at  the  time  of  beginning 
daily  transmissions,  we  have 
clocked  700  hours  on  one  set  of 
tubes  so  far  and  predict  at  least 
another  1,000  hours  of  life  on  these 
tubes.  This  prediction  is  based  on 
checking  emission  current  regularly 
by  JAN-tube  specifications  and  log¬ 
ging  any  decrease.  Rapid  decrease 
indicates  short  life.  l)e|)ending  f»n 
the  slope  of  decrease,  life  can  be 
predicted  approximately.  This 
method  was  suggested  by  one  of  the 
manu  facturers. 

Because  of  the  fact  that  the  ex¬ 
perimental  18-tube  cavity  illus¬ 
trated  was  large  enough  so  that 
both  the  grid  and  plate  cavities 
were  longer  than  a  wavelength  in 
circumference,  the  jwssibility  of  ex¬ 
citation  of  modes  other  than  the 
coaxial  TEM  mode  exists.  Other 
modes  are  undesirable  when  the 
TEM  mode  is  being  used,  because 


FIG.  3 — Unaarity  curr*  ior  a  iix-tiib« 
2C39A  coTity  at  609.25  me 


FIG.  4 — Grid  drlT*  trariolion  in  a  I7-tub« 
cavity  messurad  with  cryital  proba  and 
no  pla'.a  vsltaqa 


oscillations  are  possible  and  pe¬ 
culiar  modulation  effects  occur  near 
cutoff.  The.se  conditions  existed  in 
our  experimental  18-tube  cavity 
but  were  minimized  to  a  point  at 
which  750  watts  of  c-w  power  was 


FIG.  5 — Conitraction  oi  tha  crystal 
proba  circuit  at  (D)  irom  daiunct  tuba 
(A)  and  circuit  componants  (B)  that  ara 
iittad  undar  shiald  shown  at  (C) 


FIG.  6 — Doubla-slot  couplad  cavity  in 

assanca 


FIG.  7 — Powar  output  varsus  lUamant 
voltaqa  ussd  to  da'.ormlna  back-haatinq 
aiiacts 

available  with  good  modulation 
characteristics  at  600  me.  The 
oscillations  were  minimized  by  the 
u.se  of  slight  inductance  in  the  grid 
connection  to  act  as  neutralization 
and  a  ring-type  mode  suppressor  to 
suppress  one  of  the  unwanted 
modes. 

The  unit  described  can  be  used 
to  drive  higher  power  amplifiers  or 
u.sed  with  an  omnidirectional  an¬ 
tenna  with  a  power  gain  of  20  to 
give  8  kw  erp.  With  a  directional 
antenna  power  gain  of  50,  we  can 
secure  an  erp  of  20  kw.  Such  power 
gains  are  not  difficult  to  obtain  at 
the  present  state  of  the  antenna  art. 

This  equipment  has  been  in  oper¬ 
ation  at  600  me  since  March,  1950 
on  a  daily  schedule — sometimes 
with  a  16-hour-a-day  schedule — and 
has  proven  extremely  dependable. 
The  cavities  are  simple  to  con¬ 
struct,  have  little  or  no  maintenance 
problems  and  are  not  too  expensive. 
The  techniques  evolved  are  applic¬ 
able  to  multiple  operation  of  tubes 
in  the  vhf  range  for  high  transmit¬ 
ter  power  in  the  order  of  20  to 
60  kw. 

Reference 

(1)  Donald  H.  Prelst,  Annular  Circuits 
for  HlRh-Power  Multiple  Tube  RF  (»en- 
eratorw  at  VHP  and  UHF,  Proc  /iih\  p 
517.  May,  195«. 
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TRANSISTOR 


By  GORDON  RAISBECK 

Bell  Telephone  Laboratoriea,  Inc. 
Miitray  Hilt,  N.  J. 

The  duality  between  vacuum- 
tube  triodes  and  point-contact 
transistors*  shows  a  short  cut  to 
the  design  of  a  large  class  of  tran¬ 
sistor  circuits.  The  pictorial  de¬ 
scription  which  follows  describes  the 
idea  behind  duality  and  shows  how 
duality  can  be  used  to  transform 
well-known  vacuum-tube  circuits 
into  circuits  using  transistors  which 
perform  the  same  type  of  job. 

The  basic  circuit  elements  are 
shown  in  Fig.  1,  2  and  3.  Here  are 
illustrated  two  ways  of  writing 
Ohm’s  law  and  two  ways  of  writing 
the  laws  which  connect  potential 
drop  e  and  current  i  through  a  coil 
and  a  capacitor.  These  equations 
have  been  grouped  in  pairs  having 
similar  mathematical  form,  but  in 
which  t  and  e  are  interchanged  in 
one  member  of  the  pair.  Such  equa¬ 
tions  are  called  dual  equations.  The 

•  R.  L.  Wallace  and  G.  Ralsbeck.  Duality 
as  a  Guide  to  Transistor  Circuit  De.slgn, 
BSTJ,  3«.  p  381.  April  1951. 


quantities  which  appear  in  corre¬ 
sponding  positions  are  called  dual 
quantities,  or  simply  duals.  As 
shown,  resistance  R  is  the  dual  of 
conductance  G,  inductance  L  is  the 
dual  of  capacitance  C  and  elastance 
S  (the  reciprocal  of  capacitance)  is 
the  dual  of  inverse  inductance  F. 
The  imaginary  unit  j  and  the  fre¬ 
quency  o)  remain  unchanged. 

The  less  familiar  quantities  G,  S, 
and  r  will  appear  quite  often  in 
what  follows.  They  will  be  used 
frequently  to  emphasize  duality. 

Two-Terminal  Networks 

The  dual  of  impedance  is  shown 
in  Fig.  4.  Impedance  Z  is  the  dual 
of  admittance  Y.  Any  linear  two- 
terminal  network  has  a  physically 
realizable  dual;  that  is,  given  any 
impedance  function  Z  correspond¬ 
ing  to  a  linear  two-terminal  net¬ 
work,  there  is  an  admittance  func¬ 
tion  Y  having  the  same  mathemati¬ 
cal  form  as  Z  which  corresponds  to 
a  realizable  network,  and  vice  versa. 
This  is  not  true  of  networks  in 
which  mutual  inductance  plays  a 
major  and  unavoidable  part.  In  such 


cases  the  dual  network  may  require 
ideal  transformers,  never  realizable. 

Kirchhoff’s  laws  illustrated  in 
Fig.  5  are  mutually  dual.  Likewise, 
the  dual  of  a  tee  of  inductors  is  a  pi 
of  capacitors.  This  explains  the 
transformation  from  a  tee  to  a  pi 
and  the  rather  odd  choice  of  current 
directions  and  voltage  polarities  in 
Fig.  6.  Firchhoff’s  laws  suggest 
that  a  node  is  the  dual  of  a  loop 
and  that  the  dual  of  a  star  forma¬ 
tion  is  a  delta.  This  is  illustrated 
by  the  duality  of  a  tee  and  a  pi  in 
Fig.  6.  Fig.  5  also  suggests  that 
in  order  to  avoid  confusion  about 
signs,  potentials  should  be  meas¬ 
ured  continuously  in  one  direction 
around  each  loop.  This  was  not 
done  in  Fig.  6,  where  the  signs  are 
those  usually  used  on  four-terminal 
networks  and  the  confusion  of  signs 
in  the  dual  circuit  is  apparent.  The 
confusion  is  removed  by  reversing 
e,  in  the  inductive  tee  and  the  dual 
i,  in  the  capacitive  pi,  and  modify¬ 
ing  the  equations  accordingly. 

Figure  6  shows  mutual-induct¬ 
ance  circuits.  When  the  coupled 
coils  can  be  replaced  by  a  network 
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CIRCUIT  DESIGN 


How  to  derive  amplifier,  oscillator,  modulator  and  multivibrator  transistor  circuits  from 
known  vacuum-tube  circuits.  Technique,  known  as  duality,  is  explained  in  detail  and  may 
be  applied  to  any  complex  vacuum-tul»e  circuit  to  find  the  corresponding  transistor  circuit 


of  inductors,  then  the  dual  can  be  ideal  voltage  source  with  no  inter-  transformer,  as  long  as  the  trans- 
realized  in  the  form  of  a  network  of  nal  impedance  is  an  ideal  current  formers  are  considered  as  ideal, 
capacitors.  One  requirement  is  that  source  with  no  shunt  admittance.  A  Outside  of  the  range  where  the 
the  mutual  inductance  M  be  positive  symbol  has  been  invented  for  a  con-  transformer  is  a  good  approxima- 
but  smaller  than  the  inductance  of  stant  current  source;  a  dashed  line  tion  to  the  ideal,  this  duality  is  not 
either  coil.  with  an  arrow  head  at  one  end,  in-  valid. 

Figure  7  shows  series  and  par-  dicating  direction  of  current  flow.  To  find  the  dual  of  a  given  circuit, 
allel  combinations.  One  can  take  ad-  with  the  letter  /  nearby.  one  should  write  down  a  set  of  cir- 

vantage  of  the  duality  discovered  At  first  sight  it  seems  that  cir-  cuit  equations  describing  the  rela- 
between  impedance  Z  and  admit-  cuits  having  simple  batteries  will  tions  between  the  currents  and  volt- 
tance  Y  to  show  that  the  dual  of  a  lead  to  dual  circuits  calling  for  con-  ages  completely.  In  Fig.  12,  stand- 
series  combination  is  a  parallel  com-  stant-current  sources.  This  diffi-  ard  mesh  equations  have  been 
bination.  Thus,  the  formula  for  culty  can  be  circumvented  by  the  chosen  for  a  mid-series  terminated 
a  pair  of  impedances  in  parallel  compromise  shown  in  Fig.  9  and  10.  high-pass  filter  section  using  the 
has  the  same  form  as  that  for  Figure  9  shows  a  battery  with  in-  meshes  indicated  by  curved  arrows, 
two  admittances  in  series.  ternal  resistance.  The  dual  in  this  By  changing  i  to  e  and  e  to  t 

Duality  works  two  ways.  Capac-  case  is  a  current  source  with  shunt  throughout  and  by  replacing  every 
itance  is  the  dual  of  inductance  resistance.  This  can  now  be  trans-  symbol  by  the  symbol  of  a  dual 
and  inductance  is  the  dual  of  formed  by  Thevenin’s  theorem  into  quantity,  the  equations  are  trans¬ 
capacitance.  The  relation  shown  an  equivalent  voltage  source  with  a  formed.  Inasmuch  as  the  dual  of  a 
to  hold  in  one  direction  need  not  series  resistance,  as  in  Fig.  10.  mesh  is  a  node,  this  results  in  a  set 

be  proved  for  the  other.  Figure  11  illustrates  the  dual  of  of  nodal  equations.  The  elements 

Supply  circuits  are  shown  in  a  transformer.  The  dual  of  a  step-  which  appear  twice  in  one  equation 
Fig.  8,  9  and  10.  The  dual  of  an  up  transformer  is  a  step-down  join  two  nodes  and  the  elen  ents  ap- 
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pearing  only  once  join  a  node  to 
ground.  With  this  information  it  is 
easy  to  reconstruct  the  network. 

Figure  13  shows  a  diode  recti¬ 
fier.  Its  dual  is  a  device  having  a 
current-voltage  plot  which  looks 
like  the  plot  of  voltage-current  of 
a  diode  rectifier.  The  axes  show 
that  this  is  also  the  characteristic 
of  a  diode  rectifier  but  with  polari¬ 
ties  reversed. 

A  vacuum  tube  and  transistor  are  ' 
illustrated  in  Fig.  14  with  plate 
characteristics  for  the  vacuum-tube 
triode  and  collector-circuit  charac¬ 
teristics  for  the  transistor.  The 
general  shape  of  the  tw’o  sets  of 
curves  is  similar  but  the  labelling 
of  the  axes  is  different.  The  cor¬ 
responding  quantities  are:  e,  and 
— i,  and  —e„  e,  and  —i„  and  i, 
and  —e,. 

Small-Signal  Circuits 

Figure  15  shows  small-signal 
equivalent  circuits.  At  first  the  cir¬ 
cuit  equations  do  not  look  like  duals, 
but  the  quantities  which  disturb  the 
duality  are  only  r,  and  r».  It  is  com¬ 
mon  for  these  quantities  to  be  as 
small  as  one  percent  or  less  of  r„ 
so  to  a  first  approximation,  they  can 
be  omitted.  This  gives  the  desired 
result  at  once,  and  shows  that  a  is 
the  dual  of  jx ;  the  dual  of  1/r,. 

As  in  Fig.  6,  the  directions  chosen 
for  at  least  two  of  the  voltages  and 
currents  are  not  consistent  with 
duality.  If  this  oversight  is  recti¬ 
fied,  it  will  be  discovered  that  a  has 
the  wrong  sign  with  respect  to  ii.  In 
other  words,  a  grounded-cathode 


vacuum  tube  has  a  phase  reversal 
between  grid  and  plate ;  a  grounded- 
base  transistor  has  none  between 
emitter  and  collector. 

Duals  of  a  vacuum  tube  hav¬ 
ing  correct  phase  relation  are 
shown  in  Fig.  16.  These  two  circuits 
correct  for  phase  inversion  with 
ideal  transformers.  For  small-signal 
purposes  it  does  not  matter  whether 
the  transformer  is  in  the  emitter  or 
the  collector  circuit.  The  cir¬ 
cuits  of  Fig.  16  are  useful  in 
another  way.  If  it  is  desired  to 
find  the  dual  of  a  simple  circuit 
geometrically,  by  remembering 
that  the  dual  of  node  is  loop 
and  the  dual  of  series  is  par¬ 
allel,  it  is  best  to  start  by  using  one 
of  the  circuits  containing  a  trans¬ 
former  as  the  dual  of  a  vacuum  tube. 
When  the  transformation  is  com¬ 
plete,  it  is  easy  to  see  if  the  trans¬ 
former  can  be  removed  without  in¬ 
terfering  with  operation. 

Figure  17  shows  a  grid  and 
emitter  as  diodes.  To  a  first  approx¬ 
imation  the  grid  circuit  of  a  vacuum 
tube  and  the  emitter  circuit  of  a 
transistor  are  both  rectifying 
diodes.  Furthermore,  if  the  dual 
quantities  are  to  be  e,  and  — t.  and 
i,  and  —e.  then  the  diodes  are  poled 
in  opposite  directions.  Therefore, 
the  input  circuits  to  the  vacuum 
tube  and  transistor  are  dual  in  a 
manner  which  is  consistent  with  the 
duality  of  the  plate  and  collector  cir¬ 
cuits.  This  makes  it  possible  to  find 
the  duals  of  circuits  whose  opera¬ 
tion  depends  on  the  rectification  ac¬ 
tion  of  the  grid. 


The  quantitative  aspect  of  dual¬ 
ity  can  be  handled  with  two  con¬ 
stants,  picked  at  will  and  having 
dimensions  of  resistance.  They  may 
be  called  r,  and  In  terms  of 
these  two  constants  the  duality  re¬ 
lations  now  come  out  as  follows: 

e  »  —  e/ri 

i  t  —  iTi 

H  O’  -  H/riti 

«  L  C  —  L/TxTt 

s  r  -  Sinn 

Z  1’  -  Z/nn 

Node  Loop 

Series  Parallel 

Et  /•  ”  E»/n 

Ideal  Transformer  Ideal  Transformer 

(turns  ratio  m mi)  (turns  ratio  nimO 

Diode  Diode,  Reversed 

t,  - 

e,  —  -  tf/n 

i,  —  e,  ^ 

e,  -  i.  “  e,/n 

M  a  -  M 

r,  r,  =  nn/r, 

Qm  Tm  “  Qmnn 

The  equation  for  r.  shows  that  for 
any  given  vacuum  tube  and  transis¬ 
tor  the  constants  r,  and  r,  must  be 
chosen  so  that  r,r,  =  r,r,.  In  Fig. 
14,  r,  and  r,  have  both  been  chosen 
equal  to  6,600  ohms.  In  the  R-C 
coupled  amplifier  stage  and  its  dual 
shown  in  Fig.  18,  the  dual  of  the 
series  capacitor  is  a  shunt  inductor 
and  the  dual  of  a  battery  and  re¬ 
sistor  in  series  is  a  current  source 
and  conductance  in  parallel.  The  lat¬ 
ter  two  are  in  series  with  the  input 
instead  of  in  shunt.  The  output 
circuit  can  be  treated  in  the  same 
way,  ignoring  phase  reversal. 

The  arrangement  of  the  power 
sources  in  the  transistor  circuit  is 
inconvenient,  and  a  better  arrange¬ 
ment  is  shown  in  the  lower  circuit. 
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appreciable  voltage.  Thi.s  is  the  dual 
of  the  behavior  of  a  vacuum  tube 
beyond  cutoff  where  the  tube  be¬ 
haves  as  a  high  impedance  and 
large  voltages  may  be  imposed 
across  the  tube  without  appreciable 
current  flow. 

Figure  20  is  a  double-tuned  am¬ 
plifier  and  its  dual.  The  dual  uses 
the  transformation  of  Fig.  5  to 
avoid  the  difficulties  of  mutual  in¬ 
ductance.  Figures  19  and  20  also 
illustrate  the  two  principal  forms  of 
grid-leak  bias  and  their  duals. 

A  push-pull  class-B  amplifier  and 
its  dual  are  shown  in  Fig.  21.  This 
circuit  first  showed  the  importance 
of  vacuum-tube  transistor  duality. 
In  the  vacuum-tube  circuit,  the 
tubes  are  driven  out  of  phase  in 
parallel.  The  two  plates  drive  the 
load  through  a  transformer.  One 
plate  is  the  driver  at  any  one  time. 
The  other  tube  is  idle  and  presents 
a  high  impedance,  so  that  the  load 
voltage  may  be  impressed  upon  it 
without  drawing  any  current.  In 
the  dual  circuit,  the  transistor  col¬ 
lectors  are  connected  in  series  with 
the  load.  As  before,  one  collector  is 
the  driver  at  any  one  time,  but  in 
this  case  the  idle  collector  presents 
a  low  impedance,  virtually  a  short 
circuit,  in  series  with  the  load.  The 
idle  transistor  hence  passes  the 
whole  load  current,  without  build¬ 
ing  up  any  voltage.  This  transistor 
The  dual  vacuum-tube  circuit,  the  terms  class-B  and  class-C  mean  circuit  has  been  tested  extensively 
found  by  working  backwards,  is  also  biased  so  that  during  part  of  the  and  has  proved  to  be  even  more  effi- 
shown.  The  connection  of  the  power  cycle  the  potential  drop  across  the  cient  than  a  pu.sh-pull  class-B 
supplies  is  a  matter  of  choosing  one  transistor  is  nearly  zero.  During  vacuum-tube  circuit  operating  at 
of  many  possible  arrangements.  For  this  part  of  the  cycle,  the  transistor  the  same  power  level, 
that  reason  power  supplies  will  be  looks  like  a  high  conductance  and  The  remainder  of  this  article  ap- 
omitted  in  most  of  the  circuits  to  current  flows  freely  through  the  pears  in  the  following  two  pages  in 
follow.  The  reader  should  remember  transistor  without  building  up  any  Electronics  Reference  Sheet  form, 
that  transistor  circuits  call  for 
high-impedance  sources  whenever 
vacuum  tubes  call  for  low-imped¬ 
ance  sources. 

A  tuned  amplifier^  and  its  dual. 

Fig.  19,  are  shown  in  two  forms  to 
illustrate  once  again  how  to  con¬ 
nect  power  supplies.  The  new  point 
illustrated  here  is  that  the  dual  of  a 
parallel-tuned  circuit  is  a  series- 
tuned  circuit.  Experience  has  shown 
that  in  transistor  circuits  such  as 
the  one  in  the  figure,  series-tuned 
circuits  give  better  performance 
than  parallel-tuned  circuits. 

The  circuits  in  Fig.  19  can  be 
operated  class-A,  class-B  or  class-C. 

Referring  to  transistors,  however. 
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HARTLEY  OSCILLATOR— It  i<  adron- 
taqaous  to  ploco  tho  liansionnoi  in  tho 
c'rcuit  os  ihown  bocouso  tho  idoal 
tronoiormot  with  a  ohunt  inductance  can 
he  realiied  phriiccdly  hy  a  troneiormer 
with  properly  chosen  primary  induc¬ 
tance.  The  capacitor  shown  dotted  is 
the  dual  oi  the  mutual  inductance 
between  the  coils  in  the  oscillator 


COLPITTS  OSCILLATOR— II  the  two  in¬ 
ductors  and  capacitors  oi  the  Hartley 
oscillator  ore  replaced  by  two  capaci¬ 
tors  and  on  inductor,  the  Colpitis  oscil¬ 
lator  results.  Oliierent  couplinq  net¬ 
works  lead  to  dliierent  oscillators.  In 
the  dual  drcuit,  the  combination  oi  a 
transiormer  and  series  inductor  may  be 
replaced  by  a  leaky  transiormer 


TUNED-PLATE  TUNED-GRID  OSCILLA¬ 
TOR — Has  a  couplinq  network  as  shown 
when  the  eiiect  oi  plate-lo-qrid  capaci¬ 
tance  is  Included.  This  can  be  trons- 
iormed  to  the  couplinq  network  shown 
In  the  transistor  circuit.  Here  the  phase 
rerersol  con  be  accomplished  neatly  In 
the  coupled  colls,  so  no  iurthsr  trons- 
iormer  is  needed 


TRANSISTOR  OSCILLATOR— In  aU  the 
couplinq  networks  shown  so  iar,  the 
vacuum-tube  network  bos  o  180-deq 
phase  shut  at  the  operatinq  irequency 
and  the  phase  shUt  has  been  removed 
by  a  phose-reversinq  transiormer.  It  is 
possible  to  desiqn  directly  a  couplinq 
network  horinq  tero  phase  shiit  at  the 
operatinq  irequency.  Two  such  net¬ 
works  are  shown  here.  The  second  net¬ 
work,  which  hos  a  phase  shut  varyinq 
very  rapidly  with  irequency  ond  which 
can  be  desiqned  to  qive  an  impedance 
transiormotion.  lends  to  a  very  stable 
transistor  oscUlator 
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BRIDGE-STABILIZED  OSCILLATOR — ^Here  the  drcuit  already  contains  a  phase- 
revsrslnq  transiormer.  The  various  dual  drcuit  elessenis  are  conneded  to  It  to  sat- 
isiy  the  dual  drcuit  equations.  The  peculiarity  ei  this  circuit  Is  that  while  the 
vacuum-tube  circuit  contains  a  variable  resister  Ri  whose  resistance  increases  with 
increasinq  lead  current,  the  dual  circuit  must  contain  a  variable  resistor  whose  con- 
dudance  increases  or  whose  resistance  decreoses  with  increasinq  load  voltaqe 

(Cenltnued  on  p  IM) 
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Cinch  molded  general 
purpose  connectors,  from 
three  to  fifty  contacts  or  more,  ^ 
are  designed  and  made  of  materials  as 
desired  and  necessary  to  meet  application 
requirements.  They  are  available  in  low  loss  mica 
k  or  melamine  for  chassis  mounting  or  assembled 
%  with  cap  for  cable  applications.  Terminals  gold  or 
\  silver  plated.  Consult  Cinch! 


CmcH  Manufacturing  Corporation 
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Mallory  Midgetrol* 

permits  fast  and  economical 
delivery  of  short  orders  ! 


A  new  and  particularly  important  feature  has  been  added  to  the 
Mallory  Midgetrol . . .  the  carbon  control  with  electrical  character¬ 
istics  specially  suited  to  critical  applications  in  television,  radio 
and  other  electronic  circuits. 

The  incorporation  of  a  universal,  tubular  shaft  permits  easy 
adapting  of  the  standard  unit  to  the  specific  needs  of  a  wide  range 
of  applications.  As  a  result,  short  orders  can  be  filled  practically 
overnight . . .  for  production  emergencies,  for  service  replacement 
stocks.  The  Mallory  Midgetrol  is  available  in  resistance  values 
from  5,000  ohms  up  to  five  megohms,  for  loads  up  to  H  watt . . . 
and  can  now  be  supplied  with  shafts  to  meet  your  specifications 
to  fill  your  hurry-up  orders  for  less  than  normal  production 
quantities  and  at  low  cost. 

That's  value  beyond  expectation! 

Mallory’s  electronic  know-how  is  at  your  disposal.  What  Mallory 
has  done  for  others  can  be  done  for  you ! 


Insulated  shafts  are  knurled  and 
Slotted  for  ease  in  adjustment. 
Current-carrying  parts  provide 
1,500  volt  insulation  .  .  .  ‘Hi" 
diameter  saves  space... phenolic 
material  eliminates  mechanical 
noise.  Precision-controlled  car¬ 
bon  element  provides  smooth 
tapers,  quiet  operation,  accurate 
resistance  values,  less  drift  in 
television  applications. 

*rr«a«  Mark 


Television  Tuners,  Special  Switches,  Controls  and  Resistors . 

- ~|  SERVING  MDUSTRY  WITH 

a  M  Sectromechanical  Products 

Re$islon  Steilrha 

B  B  TV  Tunen  t  ihratora 
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‘  Mercury  Dry  Batteries 

Metallurgical  Products 
Contacts  Special  Metals 
fCeUUng  Materials 
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Electronic  Weighing  System 


A  COMPACT  electronic  scale  and  re¬ 
corder,  developed  by  the  Streeter- 
Amet  Company,  of  Chicago,  Ill., 
may  he  installed  at  more  convenient 
weighing  points  than  is  possible 
with  a  tul  cy  lever  system.  Also,  the 
scale  is  able  to  record  and  print  the 
weight  information  at  some  point 
remote  fron;  'the  scale. 

The  scale  makes  use  of  Baldwin- 
Lima-Hamilton  load  cells.  In  these 
cells,  a  strain  gage  is  bonded  to 
a  calibrated  load  receiving  column.^ 
Inside  the  cell  is  a  Wheatstone 
bridge  having  the  strain  gage  as 
one  leg.  A  deflection  of  the  load 
receiving  column  due  to  a  load  on 
the  cell  cau.ses  a  corresponding  de¬ 
flection  of  the  strain  gage.  A  cur¬ 


rent  is  pa.ssed  through  the  Wheat¬ 
stone  bridge  and  the  deflection  of 
the  strain  gage  changes  its  resist¬ 
ance  and  causes  a  change  in  voltage 
across  the  bridge. 

The  instrumentation  for  the  elec¬ 
tronic  scale  provides  a  means  of 
converting  the  electrical  output  of 
a  load  cell  to  mechanical  energy  by 
which  the  force  exerted  on  the  load 
cell  may  be  recorded  and  printed. 

Operation 

When  a  force  is  introduced  on  a 
load  cell,  the  output  voltage  from 
the  strain  gage  is  fed  to  a  balanc¬ 
ing  bridge  arrangement  having  as 
one  leg  a  variable  resi.stance,  see 
Fig.  1.  This  system  is  initially  in 


electrical  balance.  The  introduction 
of  the  voltgae  across  one  leg  of  the 
bridge  causes  an  unbalanced  condi¬ 
tion.  The  difference  in  potential 
thus  produced  is  directed  into  an 
amplifier.  From  the  amplifier  the 
voltage  operates  a  servo  balancing 
motor  which  causes  a  precision  po¬ 
tentiometer  or  the  variable  resist¬ 
ance  to  rotate  until  the  system  is 
once  again  in  balance. 

Simultanwusly,  with  the  balanc¬ 
ing  of  tbe  circuit,  the  motor  is  also 
operating  the  recording  apparatus. 
This  circuit  is  phase  sensitive  and 
the  removal  of  the  force  from  the 
load  cell  causes  the  motor  to  reverse 
its  direction  of  rotation,  bringing 
the  potentiometer  back  to  its  origi¬ 
nal  position. 

The  recording  apparatus  consists 
of  a  series  of  step  cams  which  con¬ 
vert  rotational  information  from 
the  servo  motor  to  digital  informa¬ 
tion  on  the  printer. 

Range-Change  Control 

Another  feature  of  the  equipment 
is  the  range-change  control.  On  a 
large  capacity  scale,  rather  than 
using  one  range  from  zero  to  ca¬ 
pacity,  it  is  desirable  to  break  this 
into  several  smaller  ranges  and  ob¬ 
tain  a  more  compact  mechanism 
which  can  be  read  with  closer  accur¬ 
acy.  Changing  from  one  range  to 
another  is .  accomplished  by  adding 
a  resistance  in  series  with  the  Heli- 
pot  and  equal  to  that  of  the  Helipot 
which  balances  the  system  and 
brings  the  recorder  back  to  zero 
with  the  preceding  load  on  the  scale. 


Regulated  Bias  Supply 
By  J.  C.  May  and  J.  G.  Skalnik 

Elmrtrical  Engineerinff  Department 
Yale  UniverBity 
Sew  HareHt  Conn. 

A  REGULATED  d-c  supply  whose  out¬ 
put  voltage  is  adjustable  to  zero  is 
of  great  value  for  laboratory  and 
general  testing  purposes.  This  sup¬ 
ply  should  also  be  able  to  maintain 
its  regulation  while  carrying  nega¬ 
tive  or  reverse  current  for  an  ap¬ 
plication  such  as  a  bias  supply  for 
a  class-C  amplifier. 

Since  bleeder  resistors  are  n»*t 
practical  in  a  supply  with  an  output 
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ESPECIALLY  FOR  TV  ...  RADIO  WORK... 

EVERYTHING  ELECTRONIC 

In  speed  of  action  for  fast  soldering,  this  product  far  surpasses 
anything  in  the  Industry  today.  Unbelievahly  more  active  and  mobile 
. . .  absolutely  non-corrosive  and  non-conductive. 

For  an  actual  demonstration  in  your  plant,  contact 

PS  Technical  Department. 

Cooforms  with  following  specifications: 

Federal  QQ-S-971b 

Army-Navy-Air  Force  Mil-S-6872  (AN-S-fi2) 

U.S.  Air  Force  No.  41065-B-Metb^  51 

Kisvn  SOLDIK  eOMe*NY 

4204  Wrightweed  Ave.,  Chicago  39 

Newark,  N.J.  a  ataaHarC.  Canada 


power  transformer,  T,.  The  output 
ripple  for  the  circuit  of  Fig.  1  is 
about  two  or  three  millivolts. 

To  insure  an  adjustment  of  the 
output  voltage  to  zero,  the  nominal 
150,000-ohm  resistors  appearing  in 
the  6SJ7  control-grid  circuit  should 
be  selected  so  that  the  upper  one  is 
slightly  smaller  in  value  than  the 
lower  one. 

The  electronic  bleeder  is  gained 
by  utilizing  the  constant-current 
characteristics  of  a  beam-power 
tube  such  as  the  6L6  shown  in  Fig. 
1.  The  cathode  resistor,  which  pro¬ 
duces  negative  feedback  and  en- 
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Great  Neck,  N.  Y. 

One  important  device  illus- 
trated  is  the  wire  rack  in  front 
of  the  worker.  Wires  are  placed 
in  the  rack  in  advance  in  the 
order  in  which  they  are  to  be 
used.  The  wire  to  be  soldered 
first  comes  from  the  upper  left 
hole  in  the  rack  and  then,  in 
order,  the  operator  takes  wires 
from  the  top  row  from  left  to 
right  before  moving  to  the  next 
horizontal  row.  In  other  words, 
the  wires  are  placed  in  the  rack 
similar  to  the  way  a  page  of  a 
book  is  read.  Each  wire  has  been 
cut  previously  to  the  desired 
length. 

Also  shown  in  the  two  photo- 

Assembly-line  wiring  tech-  graphs  is  a  universal  fixture  cap- 
,  niques  illustrated  in  the  able  of  holding  one  or  several 

cover  picture  and  the  accompany-  plugs.  A  spring  is  placed  over 

ing  photograph  are  part  of  the  the  fixture  to  hold  wires  out  of 
planned  production  efficiency  sys-  the  way  after  they  have  been 
tern  at  the  Sperry  Gyroscope  Co.,  soldered. 


voltage  range  of  0  to  250  volts,  an 
electronic  bleeder  may  be  used  that 
will  draw  approximately  a  constant 
bleeder  current  regardless  of  outpul: 
voltage.  Thus,  the  supply  can  draw 
a  negative  current  at  least  equal  to 
the  bleeder  current  before  losing 
its  regulating  ability. 

The  complete  circuit  diagram  of 
such  a  supply  is  shown  in  Fig.  1. 


The  regulator  part  of  the  circuit 
with  its  negative  reference  is  sim¬ 
ilar  to  one  designed  by  R.  W.  Hick¬ 
man.*  Since  the  output  ripple  is 
determined  mainly  by  the  ripple  on 
the  negative  reference  voltage,  a 
separate  full-wave  well-filtered  cir¬ 
cuit  is  used.  An  alternative  ar¬ 
rangement  would  be  a  bridge  recti¬ 
fier  circuit  fed  from  the  main 


Fl«.  2 — Ragulattoa  curvM  lot  di*  dicult 
oi  n«.  1  while  drawing  r«T«rM  current. 
The  lower  curree  illustrate  normal 
operation  and  the  upper  ones  were 
taken  with  the  bleeder  tube  removed 


hances  the  constant-current  char¬ 
acteristics,  may  be  made  adjustable 
if  different  values  of  bleeder  cur¬ 
rent  are  desired. 

The  regulating  properties  of  this 
supply,  while  carrying  reverse  cur¬ 
rent,  are  shown  in  Fig.  2.  The  lower 
curves  illustrate  normal  operation 
and  the  upper  curves  were  taken 
with  the  electronic  bleeder  tube 
removed  from  its  socket.  The  volt¬ 
age  increment  AE  is  the  change  in 
output  voltage  as  the  reverse  load 
is  applied,  and  the  three  curves  are 
for  different  values  of  total  output 
voltage  at  no  load. 

Reference 

(1)  R.  W.  Hickman,  Voltage  Stablilz- 
ers.  Radio  Research  t.nboratory  Report 
1.1-11. 

Picture*Tube  Language 

With  the  glass-envelope  manufac¬ 
turing  industry  reaching  new  highs 
in  production,  an  electronic  lan¬ 
guage  has  developed  in  connection 
with  specifications  for  picture  tubes. 
Some  of  these  new  terms  pertaining 

(Ceatiaaed  ea  page  IM) 
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BIGGER  PLANES? 

•  •  or  smaller  capacitors? 


In  the  black  of  night  a  plane  steals  in 
miles  overhead.  Suddenly,  capacitors  dis¬ 
charge  into  an  electronic  flashtube  and  a 
flash  of  light  stabs  through  the  darkness  for 
the  briefest  instant  as  a  synchronized  cam¬ 
era  shutter  clicks  .  .  .  The  enemy  position 
below  is  recorded  on  film  .  .  .  The  photo 
reconnaissance  plane  streaks  homeward . . . 

A  normal  military  mission,  of  course  . . . 
but  one  made  possible  by  the  develop¬ 
ment  of  Vitamin  energy  storage 
capacitors  to  meet  the  severe  require¬ 
ments  of  this  photo-flash  application. 

These  space-saving  Sprague  capacitors 
literally  made  this  type  of  aerial  night 
photography  practical,  since  they  are  only 
one-fifth  the  size  and  weight  of  capacitor 
energy-storage  banks  composed  of  "stand- 


Like  many  other  Sprague  components, 
these  special  capacitors  were  designed  to 
meet  size,  weight,  and  electrical  require¬ 
ments  that  were  impossible  with  * ’stand¬ 
ard”  units.  Naturally,  the  Sprague 
Electric  Company  produces  standard  JAN 
components  by  the  thousands,  but  it  re¬ 
alizes  that  standards  are  not  meant  to 
limit  progress. 

Wars  are  not  won  by  standing  still  .  .  . 

If  your  military  production  faces  special 
problems  that  cannot  be  solved  by  use  of 
standard  capacitors,  resistors,  pulse  net¬ 
works  ,  interference  filters ,  or  magnet  wire , 
Sprague  probably  has  the  answer  at  its 
finger-tips. 

Write  today  to  the  Application  En¬ 
gineering  Section,  Sprague  Electric  Com¬ 
pany,  North  Adams,  Massachuaetti. 
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Complementary  Filter  Permiln  Antenna  Sharing 


Two  pieces  of  electronic  equipment, 
operating  in  the  respective  fre¬ 
quency  ranges  of  157  to  212  me  and 
225  to  400  me,  may  share  a  common 
antenna  simultaneously  through  the 
use  of  the  filter  shown  in  the  accom¬ 
panying  photographs.  The  filter 
consists  of  two  separate  filter  sec¬ 
tions,  one  low-pass  and  one  high- 
pass,  both  with  a  cutoff  frequency 
of  218.5  me.  The  high-pass  section 
has  a  maximum  insertion  loss  of  1.6 
db  at  225  me  which  remains  less 
than  1  db  from  234  to  400  me.  At¬ 
tenuation  of  212  me  is  over  70  db 
and  more  than  50  db  at  157  me. 

Construction  details  are  shown 
in  the  photographs.  The  series  arm 
assembly  for  the  high-pass  side  is 
essentially  a  “stick”  of  alternate 
brass  cylinders  and  capacitors.  For 
rigidity,  cylindrical  brass  pieces 
are  soldered  into  each  end  of  the 
capacitors  and  the  adjusting  sleeve 
set  in  place  and  adjusted  (with  a 
Q-meter  at  120  kc)  to  the  correct 
value  of  capacitance.  A  flexible  lead 
made  of  a  strip  of  0.01-inch  cop¬ 
per,  1  inch  wide,  is  attached  to  each 
end  of  the  arm  to  minimize  series 


inductance.  Each  junction  from 
series  arm  to  shunt  arm  was  made 
at  a  polystyrene  stand-off  post. 

The  values  of  the  series  arm  ca¬ 
pacitor  adjustments  were  deter¬ 
mined  by  computing  the  inductance 
at  200  me  of  a  rod  i  inch  in  diam¬ 
eter  and  J  inch  long.  The  value  of 
nominal  capacitance  was  then 
chosen  so  that  the  correct  value  of 
effective  capacitance  would  be  ob¬ 
tained  at  300  me  in  each  case. 

The  terminating  shunt  arms  were 
adjusted  to  resonate  at  198.6  me. 
The  other  shunt  arms  were  adjusted 
initially  to  about  2.5  me  below  the 
design  resonant  frequency,  and  fin¬ 
ally,  by  trial  and  error  for  the  best 
vswr  and  attenuation  characteris¬ 
tics.  In  the  early  design  stages,  it 
was  found  that  much  higher  attenu¬ 
ation  in  the  stop  band  could  be  ob¬ 
tained  by  using  copper  finger  con¬ 
tacts  to  make  good  electrical  contact 
between  partitions  and  the  box 
cover.  They  were  therefore  used 
on  all  subsequent  filter  designs. 

Low-Pa*t  Adjuatment* 

For  adjusting  the  low-pass  series 
arms,  a  capacitor  with  silvered  disc 


caps  on  both  ends  was  modified  by 
drilling  and  tapping  the  end  holes 
for  6-32  screw  threads.  This  ca¬ 
pacitor  was  then  substituted  for 
one  of  the  standoffs.  A  straight 
piece  of  wire,  equal  in  size  to  that 
used  for  the  coils,  was  connected  be¬ 
tween  the  capacitor  and  the  next 
adjacent  standoff  with  6-32  screws 
and  washers  arranged  so  that  the 
.screws  were  screwed  into  the  stand¬ 
off  and  capacitor  as  far  as  they 
would  be  when  the  filter  was  com¬ 
pletely  assembled.  Care  was  taken 
to  keep  the  wire  as  far  above  the 
bottom  of  the  box  as  the  center  of 
the  series  arm  coil  would  be  in  the 
as.sembled  filter. 

The  resonant  fre<iuency  of  this 
circuit  was  measured.  The  lengrth 
of  the  straight  part  of  the  con¬ 
ductor  and  the  diameter  of  the  con¬ 
ductor  were  measured  and  from 
these  the  inductance  was  computed. 
The  capacitance  of  the  capacitor 
was  measured  by  the  substitution 
method  on  a  Q-meter  at  120  kc. 

From  the  computed  value  of  in¬ 
ductance  and  the  measured  reso¬ 
nant  frequency  it  was  possible  to 
estimate  the  residual  inductance  of 
the  test  setup.  The  straight  wire 
was  then  replaced  by  a  series  coil. 
This  was  resonated  at  a  frequency 
determined  by  the  same  capacitance 
in  series  with  the  residual  and  coil 
inductances.  To  reduce  mutual 
coupling,  each  coil  was  wound  with 
its  axis  at  right  angles  to  the  axes 
of  both  the  filter  and  the  shunt 
arms. 

The  coils  were  also  wound  on  as 
large  a  diameter  as  practicable 
(0.275  inch  inside  diameter)  and 
with  as  large  a  spacing  as  was  con¬ 
sistent  with  good  adjustment  prop¬ 
erties.  This  tended  to  keep  distrib¬ 
uted  capacitance  low.  With  too 
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BOONTON  RADIO 

BOONTON,  N  J  I, 


for  (ompiete  frequency  coverage 

-  whtn  wstd  with  tht 

FM-AM  SIGNAL  GENERATOR  HPE  202-B 


UNIVERTER 

TYPE  207-A 

The  Univerter  Type  207-A  provides  a  continwous  exten- 
tion  of  the  frequency  range  of  the  202-B  FM-AM  Signal 
Generator  down  to  0.1  me.  The  two  instruments  may  be  used 
over  o  continuous  frequency  range  of  0.1  me  to  216  me 
The  Univerter  Type  207-A  subtracts  150  me  from  o  signal 
obtained  from  the  202-B  and  provides  outputs  between 
0.1  me  and  55  me  without  change  of  signal  level.  Negligible 
spurious  signals  ore  introduced  and  modulation  of  the  signal 
is  unaffected.  Small  incremental  changes  con  be  mode  in 
frequency  to  allow  the  study  of  bond  pass  characteristics  of 
very  norrow  bond  receivers.  A  regulated  power  supply 
prevents  change  of  gain  or  frequency  with  line  voltage. 

SPKinCATIONS  (WkM  wM  301-») 

FRIQUiNCY  RANOI:  0.1  me.  ••  55  mt.  (0.3  me.  to  55  me.  wMh  300  kc. 


OUTPUTx  C>wNiiWM»ty  vwrtcMw,  mt  XI  {•di  frtiw  0.1  mlowvN  tm  0.1  v«li 
53  •liiiit  by  •#  202-B  aWtiiwfi. 

HKM  OUTHITi  UncaUhrwM  ■ppraKimata ly  1.5  vallt  frwm  330  abait 
ififa  mpmn  clrcalt. 

MSTORTIONi  N«  ■pprickihla  RM  Blslartian  at  any  laval. 

Na  apyraciabU  AM  BlttarNan  at  carwtar  laval«  balaw  0.05  vab  aab 
waBwIatian  at  50%. 

SrURlOUS  Wf  OUTPUTi  At  Ua«f  30  4k  4mwn  at  Inpat  laadt  la«t  than 
0.05  vaHt. 

PtICi  $345.00  P.O.Bv  BOONTON,  N.  J. 


FM-AM  SIGNAL  GENERATOR 

TYH  303.1 

#  The  standard  signal  tourc*  for  Km  FM  and  TV  industry. 

•  Univartar  307-A  axtonds  froquoncy  range  down  to  0.1  me  with¬ 
out  change  in  signal  level  or  modulotion  characteristics  below. 

SFfCIFKATIONSi 
RF  RANOCS:  54-100,  100-210  mo. 

FREQUENCY  DEVIATION!  0-24  he.,  0-00  kx..  0-240  kc. 
FM  DISTORTION:  lets  Him  2%  el  75  kc.  devleMee 
AMFUTUDE  MODUlATIONi  Ceiiltoeeusly  veriekle  0-50%. 

RF  OUTPUT  VOITAOE:  0.1  mkrevelt  to  0.2  veN. 

PRICE  $075.00  F.0. 0.  OOONTON,  N.  A 
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small  a  diameter  or  too  closely 
spaced  windinirs,  this  procedure  was 
unsuccessful. 

After  the  series  arm  coils  were 
carefully  adjusted  by  this  method, 
it  was  found  possible  to  adjust  the 
shunt  arms  by  trial  and  error  to 
produce  satisfactory  characteristics. 

Insertion-loss  characteristics 
change  somewhat  with  extreme 
temperatures.  The  most  important 
changes  in  these  characteristics  are 
the  increases  in  insertion  loss  at  the 


critical  ends  of  the  passbands,  that 
is,  the  low  end  of  the  high  passband 
and  the  high  end  of  the  low  pass- 
band.  The  worst  change  of  this 
sort  is  the  increase  in  insertion  loss 
at  225  me  from  1.6  db  at  25  deg  C 
to  2.4  db  at  60  deg  C,  an  increase  of 
0.8  db. 

Development  work  on  this  filter 
was  carried  on  by  W.  J.  J.  Klein 
and  B.  N.  Navid  at  the  Naval  Re¬ 
search  Laboratory  of  the  Office  of 
Naval  Research. 


Highly  Stable  V-T  Voltmeter 


By  M.  G.  SCROGGIE 

Elstrre  Hill  Laboratory 
Hromley,  Kent 
England 


The  resistance  of  any  moving- 
coil  voltmeter  claiming  even  modest 
accuracy  must  be  stable.  Normally 
it  is  made  up  of  low-temperature- 
coefficient  wire.  In  conventional 
t.vfies  of  vacuum-tube  voltmeters, 
however,  a  substantial  part  of  the 
resistance  is  in  the  tube  it.self  and 


has  a  much  lower  order  of  stability. 

Current  practice  minimizes  this 
part  of  the  resistance  by  operating 
the  meter  in  a  cathode-follower  cir¬ 
cuit.  But  even  then,  if  a  rugged 
type  of  instrument  is  used,  the  tube 
resistance  is  far  from  negligible 
on  the  lowest  range;  and  the  cus¬ 
tomary  balanced  circuit  for  sta¬ 
bilizing  the  zero  (Fig.  1)  puts  two 
tube  resistances  in  series.  For  ex¬ 
ample,  with  the  commonly-used 
6SN7  working  into  a  1-ma  meter 


on  a  0  to  1-volt  range,  the  tube  re¬ 
sistance,  approximately  2/g., 
amounts  to  about  750  ohms,  or 
75  percent  of  the  total.  The  cali¬ 
bration  therefore  drifts  75  percent 
as  fast  as  the  tube  transconduct¬ 
ance. 

Clearly,  then,  a  primary  objec¬ 
tive  in  design  should  be  the  elim¬ 
ination  of  tube  output  resistance, 
so  that  no  recalibration  of  a  d-c 
voltmeter  is  needed  when  it  is 
coupled  to  the  tube  system,  nor  are 
any  errors  caused  by  variations  in 
tube  parameters. 

Since  the  purpose  of  using  a  tube 
system  at  all  is  to  enable  the  meter 
to  be  connected  to  a  very  high-im¬ 
pedance  source  without  appreciably 
influencing  the  voltage  between  the 
points  of  application,  the  corre¬ 
sponding  objective  at  the  input  end 
should  be  the  elimination  of  tube 
input  conductance.  It  does  not 
seem  to  be  generally  realized  how 
far  most  ordinary  receiving  tubes 
fall  short  of  this  ideal.  There  are 
few  that  do  not  show  appreciable 
change  in  anode  current  when  a 
resistance  even  as  low  as  10  meg¬ 
ohms  is  inserted  in  series  with  the 
(Continiwd  on  page  20t) 


FIG.  3 — Practical  circuit  diagram  lot  d-c  T-t  Toltmatar  with  raaga*  up  to  ±50 
oolti.  dalonninod  by  tho  mtdtipliar*  oi  th*  moving-coil  motor  connoctod  to  V.  tor- 
mlnoli.  Tho  vory  imall  Inoortion  orror  it  concoUod  by  Ko  and  H-. 
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Tlrat's  Iht  iKrMM  raniorM 
by  SQUARE  D’s  Im  Aiga^ 
phnt  aftw  hstdlhg^ 
SoNUM  AC  Um  RagalatonI 


PoMibiy  in  your  plant  there  are  situations 
where  Sorensen  line  regulators  or  regulated 
DC  power  sources  can  cut  costs  and  boost 
production.  Write  us  fully  —  your  problenu 
will  receive  prompt  attention. 


Square  D  Company,  Los  Angeles,  manufac* 
tures  circuit  breakers.  Calibration  of  these 
circuit  breakers  —  adjustment  so  they  will 
trip  when  a  precise  power  load  is  imposed 
on  them — is  an  important  step  in  production. 

Calibration  equipment  was  powered  from  an 
unregulatetl  line,  and  rejects  at  final  inspec* 
tion  were  running  very  high. 

Square  D  engineers,  realizing  the  source  of  the 
trouble,  investigated  various  types  of  line 
regulators.  It  was  essential  that  distortion  be 
kept  to  a  minimum  and  also  that  line  regula¬ 
tion  be  precise;  therefore  Sorensen  electronic 
type  regulators  were  chosen. 

Installation  of  Sorensen  Model  500S  AC  Line 
Regulators  cured  the  trouble,  broke  an  impor¬ 
tant  bottleneck,  and,  in  this  case,  effected  a 
production  increase  of  123%. 


MODEL  500S 


SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD,  CONN 


1 


NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 


Manifold  Products  Appear  Despite  Production  Cutbacks  . . .  Wide 
Variety  of  Testing  Devices  Highlighted  .  .  .  Number  of  Manu¬ 
facturer's  Catalogs  Reaches  New  High 


tiers  have  capacitive  and  conductive 
input  attenuators,  allowing  opera¬ 
tion  as  either  a-c  or  d-c  coupled 
amplifiers.  Each  channel  is  supplied 
with  an  independently  operating 
sweep  generator  designed  for  either 
single  sweep  or  recurrent  opera¬ 
tion. 


Varifunction  Potentiometer 

A.  F.  Smuckler  &  Co.,  Inc.,  202 
Tillary  St.,  Brooklyn  1,  N.  Y.  The 
J-15  is  a  tapped-shunted,  function¬ 
ally  adjustable  precision  potentiom¬ 
eter.  It  consists  of  15-turn  interpo- 
lating-linear  resistance  winding, 
provided  with  desirably  located 
fixed  taps,  and  adjustable  shunting 
resistances  connected  between  re¬ 
spective  fixed  taps  as  a  means  of 
tapering  the  output.  Input  voltage 
is  generally  applied  at  the  extrem¬ 
ities  of  the  winding  and  the  output 
obtained  from  a  movable  arm  wip¬ 
ing  on  the  winding.  Overall  func¬ 
tional  conformities  as  close  as  ± 
0.02  percent  have  been  obtained 
with  45  taps.  The  fixed  taps  can  be 
uniformly  or  nonuniformly  spaced, 
the  closest  spacing  between  any 
two  fixed  taps  being  4  deg. 


Low-Distortion  Oscillator 

Better  Audio  Co.,  147  W.  Pico 
Blvd.,  Los  Angeles  15,  Calif.  Model 
lOA  low-distortion  oscillator  has 
less  than  1/1,000  of  1-percent  dis¬ 
tortion  at  any  frequency  from  20 
cycles  to  20  kc.  Frequency  and 
amplitude  stability  are  excellent. 
Maximum  output  is  f  watt  into  600 
ohms,  with  more  than  100  db  of 
attenuation  available  when  needed. 
It  is  especially  suited  to  distor¬ 
tion  measurements  and  waveform 
analysis. 


Half-Wave  Rectifier  Tube 

Radio  Corp.  of  America,  Harrison, 
X.  J.  The  .IBSS  is  a  xenon-filled, 
half-wave  rectifier  tube  of  the 
coated-filament  tyjje  featuring  an 
ambient-temperature  operating 
range  of  —75  to  4-90  C,  low  voltage 
drop,  rugged  construction  to  permit 
use  under  conditions  of  severe 
vibration  and  no  restrictions  on 
mounting  position.  It  is  rated  at 
(Da  peak  inverse  anode  voltage  of 
10,000  V  and  an  average  anode  cur¬ 
rent  of  0.25  ampere,  or  (2)  a  peak 
inverse  anode  voltage  of  5,000  v 
and  an  average  anode  current  of 
0.5  ampere.  In  single-phase,  full- 
wave  service,  a  pair  of  the  tubes 
will  provide  a  d-c  output  current  of 
1  ampere  at  1,600  v  to  the  filter 
when  the  peak  inverse  anode  voltage 
is  limited  to  5,000  v,  or  0.5  ampere 
at  3,200  v  when  the  peak  inverse 
anode  voltage  is  10,000  v. 


Dual-Channel  Oscilloacope 

Electronic  Tube  Corp.,  1200  E. 
Mermaid  Ave.,  Philadelphia  18,  Pa. 
Model  H  23  dual-channel  oscillo¬ 
scope  features  a  flat  frequency  re¬ 
sponse  from  d-c  to  1  me.  The  use  of 
two  independent  channels  working 
into  a  single  two-gun  c-r  tube  per¬ 
mits  high  or  low-frequency  phe¬ 
nomena  to  be  viewed  either  singly 
or  simultaneously  on  a  single  tube 
face.  The  vertical  deflection  ampli- 


Flying  Spot  Scanner 

Federal  Telecommunication 
Laboratories,  Inc.,  Nutley,  N.  J., 
has  developed  a  new  type  of  tv  fly¬ 
ing  spot  scanner  that  converts  slide 
information  to  a  video  signal  suit¬ 
able  for  tv  broadcasting.  The  FTL- 
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3,900,000  HOUR 
PBRfORMRHCB  TBST 


proves 


RRYTHBOH^  Oevetopett 

k 


NORTHWEST  AIRLINES  tested 

1580  Raytheon  *  developed 
CK5654ARINCTubesover2SOO 

hours  of  active  service.  Some 
of  these  tubes  had  already  given 
thousands  of  hours  of  service 
when  Northwest  began  accu¬ 
mulating  these  exact  records. 

During  tht  2500  hour  test  peri, 
od,  only  32  of  these  tubes  failed. 

Coincidental  tests  of  ordinary 
tubes  over  the  same  operating 
period  showed  A2%  failure. 


contributions  to  the  ARINC  Reliable  Tube 
Program  include  the  original  development 
and  quantity  production  of 


CK5654 

The  high  Gm  RF  pentode.  Reliable  re¬ 
placement  for  type  6AK5.' 


CK5686 


An  entirely  new,  all  purpose  power 
output  tube  good  from  audio  to  1 50  me. 


CK5725  \ 

r 

The  gatirg,  or  mixer,  pentode  (dual 
control  grids).  Reliable  replacement  for 

«  The  high  perveance  twin  diode.  Relia- 

^  ble  replacement  for  type  6AL5. 

5 

type  6AS6. 

Over  300  Raytheon  Special  Purpose  Tube  distributors  are  at  your  service.  Application  information 
on  tough  service  tubes  is  available  at  Raytheon  —  Newton,  Chicago,  Los  Angeles. 

RAYTHEON  MANUFACTURING  COMPANY 


S. 


Dtcemfcer,  1951 


145 


35A  single  or  basic  scanning  unit 
is  designed  to  handle  semiauto- 
matically  from  1  to  36  2  in.  x  2  in. 
double  frame,  35-mm  slides  which 
may  be  shown  in  or  out  of  sequence. 
An  important  feature  is  an  auto¬ 
matic  signal  cut-out  which  blanks 
out  the  picture  while  the  slide  is  in 
motion. 


Automatic  Plotter 

Telecomputing  Coup.,  133  E. 
Santa  Anita  Ave.,  Burbank,  Calif. 
The  Teleplotter  automatically  plots 
points  on  graph  paper  approxi¬ 
mately  ten  times  faster  than  is 
possible  manually.  It  operates  from 
digital  data  furnished  in  the  form 
of  IBM  cards  or  introduced  by 
means  of  a  keyboard.  The  instru¬ 
ment  uses  digital  electric  counters 
and  photoelectric  reading  head 
which  counts  the  lines  and  the 
spaces  on  the  graph  paper  in  each 
of  tw’o  perjiendicular  directions. 
Either  linear  or  logarithmic  graph 
paper  can  be  employed.  Maximum 
plotting  area  is  26  x  55  in.  Plot¬ 
ting  accuracy  is  ±1  of  a  grid  space 
and  plotting  speed  is  40  points  per 
minute. 


Camden,  N.  J.,  is  producing  both  7 
and  9-pin  Chemelec  miniature  tube 
sockets  for  the  electronics  industry, 
designed  for  spots  where  high  or 
low  ambient  temperatures  of  fre¬ 
quency  stability  are  problems.  Loss 
factor  is  less  than  0.005  and  dielec¬ 
tric  constant  is  only  2.0  from  60 
cycles  to  30,000  me.  Teflon  is  serv¬ 
iceable  at  any  temperature  from 
—  150  F  to  550  F  for  long  periods, 
with  negligible  change  in  dielectric 
strength,  power  factor  and  other 
critical  electrical  characteristics.  It 
will  not  carbonize  in  case  of  arcing. 


percent;  approximately  3.5  ohms 
forward  resistance  at  350  ma;  400 
ma  average  d-c  capacity;  400  volts 
peak  inverse;  and  approximately  1 
megohm  back  resistance  at  350  v. 
A  bulletin  on  the  G-10  rectifier  will 
be  sent  on  request. 


Miniature  Tube  Sockets 

Teflon  Products  Division,  United 
States  Gasket  Co.,  P.  0.  Box  93, 


Picture  Centering  Device 

Perfection  Electric  Co.,  26.35 
South  Wabash  Ave.,  Chicago,  Ill., 
is  introducing  a  new  picture-center¬ 
ing  device  for  the  electrostatic  tv 
tubes  which  use  no  focus  coil.  The 
Kine-Center  consists  of  two  metal 
rings  that  can  be  rotated  either 
independently  or  together  to  adjust 
the  tv  picture  in  the  tube  and  center 
it.  The  rings  are  mounted  on  a 
special  form  that  is  easily  clamped 
securely  to  the  neck  of  the  tube  and 
close  to  the  deflection  yoke.  The 
unit  stays  in  place  without  wobble 
and  can  be  operated  by  finger-tip 
control. 


Germanium  Power  Rectifier 

General  Electric  Co.,  Syracuse, 
N.  Y.,  has  announced  a  new  small, 
weight  germanium  power  rectifier 
designed  for  tv  and  radio  voltage 
power  supplies  and  general-purpose 
rectifiers.  It  features  15  volts  more 
B  ^  in  a  typical  tv  power  supply  due 
to  rectification  efficiency  up  to  98 


Vacuum-Tube  Aging  Rack 

Pennsylvania  Testing  Labora¬ 
tory,  Doylestown,  Pa.  Type  224 
vacuum-tube  aging  rack,  designed 
for  use  in  industrial  plants  making 
special  commercial  and/or  govern¬ 
ment  equipment,  ages,  cycles  or  pre¬ 
heats  20  tubes  of  one  type,  or  10 
each  of  two  types  with  any  of  the 
standard  four  types  of  bases.  In 
addition  it  will  check  for  breakdown 
and  heater-to-cathode  leakage.  It 
contains  jacks  for  checking  current 
by  internal  or  external  meters.  One- 
percent  meters  monitor  all  voltages. 


Electronic  Magnetizer 

Leo  Klein-Electronics,  2404  S. 
La  Brea  Ave.,  Los  Angeles  16,  Calif. 
Model  LG5  electronic  magnetizer 

(ConttNiitd  on  po90  244) 
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HERMETICAUY- 

TUBULAR  PAPER  CAPACITORS  by 


PYRAMID 


Pyramid  TVpa  PG  “OlASSEAl*'  mioiature  paper  capacitors 
are  assembled  in  metal  tubes  widi  glass-metal  terminals. 

They  will  fully  meet  the  most  exacting  demands  of  high 
vacuum,  high  pressure,  temperature  cycling,  immersion 
cycling  and  corrosion  tests. 

Your  inquiries  are  invited 

PYRAMID  Electric  Company 

MNOAL  omen  MMl  PLANT  m.  1  PIANTHiLt 

144S  HUDSON  UVD.  •  NOITH  lERGOI,  N.  J.  1SS  OXRMt  H.  •  MnBON.  N.  IL 


TEMPERATURE 
RANGES:  -55<*to  -^12S<*C. 

CAPACITANCE 

RANGE:  001  mfd.  to  1.0  mfd. 

VOLTAGE  RANGE:  100  to  600 

vaLc.  operatini 
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NEWS  OF  THE  INDUSTRY 

Edited  by  WILUAM  P.  O'BRIEN 
Electronics  Task  Group  Organized 


A  SPECIAL  electronics  task  group 
was  recently  set  up  in  the  Defense 
Production  Administration  to  study 
the  possibilities  of  placing  addi¬ 
tional  defense  work  in  mass  produc¬ 
tion  plants  of  the  electronics  indus¬ 
try.  Members  of  the  group  are  as 
follows : 

E.  T.  Morris,  chairman  of  the 
Electronic  Production  Board,  DPA ; 
Col.  Leigh  Hunt,  USAF,  Munitions 
Board,  Department  of  Defense; 
M.  F.  Darling,  International 
Brotherhood  of  Electrical  Workers 
(AFL),  Chicago;  Daniel  Arnold, 
chairman  of  the  Radio-TV  Confer¬ 
ence,  International  Union  of  Elec¬ 
trical,  Radio  and  Machine  Workers 
(CIO),  Camden,  N.  J. ;  Benjamin 
Abrams,  president  of  Emerson 
Radio  and  Phonograph  Co.,  New 
York;  and  William  Balderston, 
president  of  Philco  Corp.,  Philadel¬ 
phia,  Pa.  ■  ' 


The  task  group  has  made  the  fol¬ 
lowing  recommendations ; 

(1)  Military  procurement  serv¬ 
ices  should  request  prime  con¬ 
tractors  to  place  subcontracts  in 
areas  having  a  surplus  of  skilled 
labor  and  facilities  for  electronic 
production. 

(2)  Labor  representatives  should 
submit  a  li.st  of  manufacturing  com¬ 
panies  located  in  the  Chicago  and 
New  York-Philadelphia  areas  and 
their  current  and  prospective  em¬ 
ployment  levels. 

(3)  Radio  and  tv  manufacturing 
companies  should  .seek  subcontracts 
through  the  Armed  Forces  regional 
councils. 

(4)  Defense  agencies  should 
monitor  the  placing  of  future  con¬ 
tracts  on  heavily  loaded  prime  con¬ 
tractors  and  .study  existing  contract 
loads. 

■  (5)  Encourage  leader-tyin?  con¬ 


tracts  and  provision  of  suitable  in¬ 
centives  for  prime  contractors  in 
these  contracts. 

(6)  Production  companies  should 
be  associated  with  design  contract¬ 
ors  from  the  time  development  con¬ 
tracts  are  placed. 

(7)  Manufacturers  of  electronic 
components  should  submit  samples 
for  testing  by  the  Armed  Services 
electronics  standard  agency. 


Projection  Color  TV 

Just  before  Mr.  Wilson,  Defense 
Mobilization  Chief,  requested  sus¬ 
pension  of  color  tv  manufacturing 
and  broadcasting  “for  the  duration 
of  the  emergency”,  color  television 
pictures  of  theatre-screen  size  were 
shown  in  New  York  by  the  Radio 
Corporation  of  America.  The  color 
show  was  produced  in  the  NBC 
Studios  at  Radio  City  and  received 
at  the  Colonial  Theatre  in  N.  Y. 
City  where  representatives  of  the 
press  viewed  the  pictures  in  color 
on  a  9  by  12-foot  screen. 

The  program  was  not  only  .seen 
on  the  theatre  screen,  but  was 
broadcast  by  the  NBC  experimental 
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leaders  in  their  field 


INDUSTRIAL 

AMPLIFICRS 


AMRLIFIERS 


TURNTAtLt  I 
UNITS 


THREE  STEED 
PHONOCRATHS 


N, 


COMMUNICATORS 


.  SHADED  POLE  I 
motors 


,’  LSRiihis  manufacturers  of  SosiKt  Repro- 
IttaciBg  Ertuninent,  lnte^Dffioc•Com- 
j  municators,  Sin|ie  and  Maltiple  Speed 
T  Ctamophonc  Units,  Shaded  fok  Motors 
afti  Bms  Fr^uency  Oscillators. 
Advanced  design,  a  modem  well  equipped 
factory  and  rigorous  stags  by  stage 
inspection  at  contribute  to  the  high 
sundards which claiMfyB.S.R.  "Leaders 
.  In  Their  Field." 
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transmitter  atop  the  Empire  State 
Building,  on  channel  4.  This  en¬ 
abled  owners  of  existing  television 
sets  throughout  the  metropolitan 
area  to  view  the  program  in  black- 
and-white.  At  the  same  time,  the 
program  was  sent  to  Washington, 
D.  C.,  over  radio  relay  and  coaxial 
cable,  and  broadcast  there  on  chan¬ 
nel  4. 


At  th*  contrail  oi  the  HCA  experimental 
recelTer-proiector  U  David  W,  Epitein 
who  directed  development  oi  the  appa- 

ratui  at  the  David  Sarnoii  Reseordi - 

Center 

In  addition,  the  public  was  in¬ 
vited  to  view  the  program  in  the 
Lounge  of  the  Center  Theatre  in 
Radio  City  where  RCA  color  tele¬ 
vision  receivers  had  been  set  up 
to  obtain  public  reaction  to  spteciai 
field  tests  of  color  television  being 
conducted  by  RCA.  Later  in  the 
day,  tests  were  transmitted  over 
closed  circuits  directly  from  the 
NBC  Studios  in  New  York  to  the 
Colonial  and  Center  Theatres,  as 
well  as  by  coaxial  cable  and  radio 
relay  to  Washington  for  viewing  on 
color  receivers  in  the  NBC  Studios 
in  the  Trans-Lux  Building. 

The  showings  were  continued 
throughout  the  week  at  the  Colon¬ 
ial,  with  three  tests  daily. 

Apparatus  shown  at  the  Colonial 
Theatre  consisted  primarily  of  an 
RCA  tricolor  receiver-projector,  a 
refinement  of  one  demonstrated  by 
RCA  in  1947  at  The  Franklin  Insti¬ 
tute  in  Philadelphia.  Although  the 
receiver-projector  was  mounted  in 
the  audience  section  of  the  Colonial 
Theatre  for  the  RCA  demonstra¬ 
tions,  future  models  would  be  de¬ 
signed  for  a  longer  projection,  per¬ 
mitting  installation  on  theatre 
balconies. 


MEETINGS 


Nov.  29-Dbc.  1:  First  Confer¬ 
ence  of  the  Joint  Electron 
Tube  Engineering  Council 
and  its  committees,  Seaview 
Country  Club,  Absecon,  N.  J. 

Di«.  6-7 :  Feedback  Control  Con¬ 
ference,  sponsored  by  the 
AIEE,  Chalfont-Haddon  Hall, 
Atlantic  City,  N.  J. 

Di«.  10-12:  Joint  AIEE-IRE 
Computer  Conference,  Benja¬ 
min  Franklin  Hotel,  Philadel¬ 
phia,  Pa. 

Dec.  13-14:  Symposium  on  Wil¬ 
liams  Electrostatic  Storage, 
National  Bureau  of  Stand¬ 
ards,  Washington  25,  D.  C. 

Jan.  7-8:  AIEE  Conference  on 
Electronic  Instrumentation  in 
Nucleonics  and  Medicine, 


Hotel  Statler,  New  York, 
N.  Y. 

Jan.  21-25:  AIEE  Winter  Gen¬ 
eral  Meeting,  Hotel  Statler, 
New  York,  N.  Y. 

March  3-6:  1952  IRE  National 
Convention,  Waldorf-Astoria 
Hotel  and  Grand  Central  Pal¬ 
ace,  New  York,  N.  Y. 

Apr.  7-9:  Radio  Component 
Show,  Grosvenor  House,  Park 
Lane,  London,  Wl.,  England. 

May  16-17:  Fourth  Southwest¬ 
ern  IRE  Conference  and  Ra¬ 
dio  Engineering  Show,  Rice 
Hotel,  Houston,  Texas. 

June  23-27:  AIEE  Summer 
General  Meeting,  Hotel  Nicol¬ 
let,  Minneapolis,  Minn. 


Transistor  Committee  Appointed 


The  Electronics  Committee  in 
the  Re.search  and  Development 
.Board,  Department  of  Defense,  has 
appointed  a  Transi.stor  Group  to 
assist  the  committee  in  e.stablishing 
sound  policies  for  the  development 
and  functional  application  of  tran¬ 
sistors  by  the  Armed  Services.  It 
is  believed  that  transistors  can  be 
used  in  more  applications  in  place 
of  the  electron  tube.  The  group 
will  investigate  further  and  advise 
the  military  departments  through 
the  electronics  committee  of  RDB. 

The  subcommittee  on  transistors 
is  made  up  of  six  representatives 
from  laboratories  and  industry  and 
six  Armed  Service  representatives, 
as  follows: 

J.  W.  McRae  of  Bell  Telephone 
Laboratories,  chairman;  E.  Finley 
Carter  of  Sylvania  Electric  Prod¬ 
ucts,  Inc. ;  E.  W.  Engstrom  of  RCA 
Laboratories ;  I.  A.  Getting  of  Ray¬ 
theon  Manufacturing  Co.;  A.  G. 
Hill  of  MIT;  G.  F.  Metcalf  of  Gen¬ 
eral  Electric  Co.;  Cary  J.  King 
of  the  Office  of  Chief  Signal  Officer ; 
Geo.  F.  Moynahan  of  the  Office  of 
Assistant  Chief  Staff -Army;  James 
M.  Bridges  of  the  Bureau  Ord¬ 
nance,  Navy;  Charles  Stec  of  the 
Bureau  Ships,  Navy;  H.  V.  Noble 
of  the  Wright  Air  Development 
Center,  Dayton;  and  E.  W'.  Sam¬ 
son  of  the  Air  Force  Cambridge 
Research  Center. 


The  first  meeting  was  held 
October  11  in  New  York  City, 
at  which  time  the  group  discussed 
its  functions,  responsibilities  and 
methods  of  operation. 

Position  Vacancies 
The  Signal  Corps  Center  at  Fort 
Monmouth,  N.  J.,  has  a  need  for 
technical  writers  and  editors  in 
communications,  electronics  and 
a.ssociated  fields.  Current  needs 
are  at  several  professional  levels, 
ranging  from  trainee  positions. 
Grade  GS-5  to  senior  writer.  Grade 
GS-11.  Salaries  range  from  ap¬ 
proximately  ^3,400  to  $6,000  per 
year  with  promotional  opportuni¬ 
ties  offered. 

The  Signal  School  also  has  a 
number  of  civilian  openings  for 
military  training  instructors  in 
communications  and  electronics 
such  as  theory  of  electricity,  mobile 
and  fixed-.station  radio,  microwave 
radio  relay,  repeater  and  carrier, 
radar  and  motion  picture  tech¬ 
niques. 

Present  vacancies  are  at  every 
level,  ranging  from  grade  GS-5 
trainee  to  GS-9  .senior  instructor, 
with  salaries  ranging  from  about 
$3,400  to  $5,000  per  year.  Good 
promotional  opportunities  are 
offered. 

Application  form  57  may  be  ob- 

(Contiaiwd  on  page  lOt) 
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SYIVANIA 
TUBES  TO 


HELP  TEST 
PLAHE  PARTS 


IN  FLTING 


"ELECTRONIC  BRAIN  '^i^  using 

Syhania  Tubes  will  check  equipment 
under  actual  flying  conditions  for 
North  American  Aviation 


Complete  control  panel 
o(  CRC-101  occupies  no  I— ^ 
more  space  than  a  stand¬ 
ard  typewriter. 


Determining  the  behavior  of  airplane  components 
for  actual  conditions  of  stress,  strain,  vibration 
and  varying  temperatures  is  reduced  to  mathe¬ 
matical  equations  by  North  American  Aviation. 

The  quick,  accurate  solution  of  such  problems 
is  accomplished  by  an  improved  electronic  digital 
differential  analyrer  built  by  llie  Computer  Re¬ 
search  Corporation,  and  known  as  the  CRC-101. 

This  machine  can  solve  any  problem  that  can 
be  put  in  the  form  of  ordinary  differential  equa¬ 
tions  . . .  linear  or  non-linear. 

Rvmarkably  compact  I 

Matching  the  speed  and  efficiency  of  the  CRC- 
101  is  its  unusual  compactness.  Employing  only 
about  one  hundred  Sylvania  tubes,  the  complete 
computing  and  power  units  occupy  a  space  hardly 
larger  than  an  office  desk. 

The  selection  of  Sylvania  Tubes  for  this  modern 
computer  is  a  high  tribute  to  their  outstanding 
performance  and  dependability.  That's  why  today, 
when  tube  ratings  and  characteristics  are  critical 
faCTors,  you’ll  find  more  and  more  circuit  engi¬ 
neers  put  Sylvania  Tubes  first/  For  further  infor- 
matioa  about  your  tube  problems  or  applications, 
write  to:  Sylvania  Electric  Products  Inc.,  Dept. 
R-1112,  Emporium,  Pa. 


MEM  nKS;  mmiM  KTHE  INB;  OECIUNC  nMKTS:  OICTMIK  IBI  ENMIIT;  fUmon 

mu,  fluiiu,  sitN  iiimt.  wiimt  ievicu;  iitii  iiiiS;  riaiiuars;  ieietisiii  snt 


O  Computation  is  controlledT 
by  approximately  100  Syl¬ 
vania  Tubes  operating 
through  a  germanium  diode 
"nerve  center." 


}|e  50  Integrator  Electronic 
Digital  Differential  An¬ 
alyzer  made  by  Computer 
Research  Corp.,  Hawthorne, 
CaUf. 


...use  genuine 

ALLENOHEAD 

socket  screws  and  keys 

Class  3  fit,  qualify  controlled 
uniformity  and  strength,  wide 
range  of  standard  sizes. 


NEW  BOOKS 


Super-Regenerative  Reeeivwrs 


By  J.  R.  WhiteHEAIi.  Cambridge  I'lii- 
versity  Press,  Londnv  and  Sew  Yorl:, 
1950,  169  pages,  $4.75. 

This  book  is  one  of  the  Modern 
Radio  Technique  series  being  edited 
in  Great  Britain  by  J.  A.  Ratcliife, 
who  has  a  reputation  for  insisting 
on  lucid  writing.  The  series  is  sim¬ 
ilar  in  scope  and  background  to  the 
JIIT  Radiation  Laboratory  Series 
in  this  country.  Although  much  of 
the  material  contained  in  this  book 
has  appeared  previously  in  various 
journals,  the  result  of  bringing  to¬ 
gether  the  scattered  information  in 
one  volume  is  to  enhance  enorm¬ 
ously  its  value  to  the  engineer. 

Engineers  confronted  with  the 
design  of  practical  super-regenera¬ 
tive  circuits,  as  well  as  those  wish¬ 
ing  to  understand  the  basis  of 
super-regenerative  amplification, 
will  welcome  this  book.  For  the 
latter,  the  opening  chapters  provide 
first  a  physical  picture,  and  then  a 
detailed  mathematical  derivation  of 
ihe  theory  of  super-regeneration. 
The  theoretical  treatment  is  divided 
into  sections  on  slope-control  opter- 
ation,  where  the  oscillator  is  gradu¬ 
ally  turned  on,  and  on  step  control, 
where  the  oscillator  is  suddenly 
started.  These  extreme  cases  are 
then  compared  so  that  interpolation 
to  intermediate  ca.ses  may  be  made 
readily.  The  theoretical  treatment 
is  clear  and  well  organized  and  can 
be  followed  readily  by  those  having 
an  elementary  knowledge  of  first- 
order  differential  equations. 

After  a  chapter  on  the  reception 
and  detection  of  signals  plus  noise 
comes  a  chapter  to  which  the  design 
engineer  can  refer  without  having 
followed  earlier  chapters  in  detail. 
A  well  organized  system  of  notation 
plus  an  excellent  list  of  symbol  defi¬ 
nitions  contribute  to  the  feasibil¬ 
ity  of  this  reference  use  of  the  book. 
A  graphical  method  of  evaluating 
the  performance  of  a  receiver  under 
specified  conditions  and  with  a 
specified  quench  voltage  waveform 
is  presented.  This  is  followed  by 
an  approximate  analysis  of  a  super- 
regenerative  receiver  employing 
sinusoidal  quench  voltage  waveform 
and  using  a  tube  obeying  the  3/2 

(continued  on  poge  321) 


The  components  of  high  altitude 
airborne  radar  installations  must 
be  extremely  accurate  because  a 
given  voltage  jumps  a  longer  dis¬ 
tance  in  the  stratosphere  where 
the  atmospheric  pressure  is  tower. 
The  focus  coil,  shown  below,  goes 
around  the  neck  of  the  Cathode 
Ray  Tube  and  focuses  the  beam. 
The  nature  of  its  use  demands  that 
it  meet  the  most  exacting  electrical 
and  physical  specifications. 


, . .  .T. . .  undeniibratlon 

. under  strain 

. in  limited  space 

’ . for  fine  adjustment 

. in  inaccessible  places 

needing  strength  in  small  sizes 

.  in  compact  design 

.  .  for  maximum  holding  power 
....  for  fastening  thin  pieces 


When  you  need  electrical  coils, 
why  not  take  advantage  of  34 
years  of  experience,  engineering 
competence,  and  modern  produc¬ 
tion  facilities.  Goto  coils  are  built 
for  you,  to  your  specifications. 


Sold  only  thru  leading 
iMOusTMiAi  oisrniauroRs 


J'UUIL 

SPECIAIISTS  S  I  N  C  I'^I  9  I  7 
6S  PAVILION  AVC 
PROVIDENCE  S.  R.I 


MANUPACTURINO  COMPANY 
Nertferd  3,  Cennectiewt.  U  S.  A. 


ELECTRONICS 


MAONITIC  AMftIFIERS  •  MAGNETIC  CONTRCHIERS 
AC  a  DC  MOTORS  •  AC  A  DC  GENERATORS 
VOITAGE  a  SREED  REGULATORS  •  SWlTCMiOARDS 


The  Se&m 


BALANCED  WATTAGE 


SELENIUM 

RECTIFIERS 

will  MEET  YOUR  EXACTING  REQUIREMENTS 
FOR  MAGNETIC  AMPLIFIER  APPUCATIONS 


Do  You  Hove  Use  For  Practically  Pure 

400  CYCLE  POWER 

Zesi  than  1/2%  total  Harmonics? 


MAGNETIC  AMPLIFIER  CONTROLLED 


NSW  nietKioN  nwa 


RELCOM  RECTIFIERS 


Special  units  witli  less  than  1  10%  total  har¬ 
monics  available. 


These  sets  can  also  be  furnished  with  mag¬ 
netic  amplifier  static  voltage  regulators  when  the 
utmost  in  reliability  and  consistancy  in  voltage 
regulation  is  required.  Output  frequency  is  ex¬ 
actly  400  cycles  at  any  load — no  load  to  full  load! 

If  you  are  interested  in  this  type  power, 
Bogue  engineers  will  be  glad  to  furnish  oscillo¬ 
grams  and  wave  analysis  of  typical  sets  built  for 
this  requirement.  You  can  always  depend  on . . . 


Bogue  Magnetic  Amplifiers ... 

•  ProtiJe  maximum  dfpenJabilit) 
with  low  operating  coiti.  Sew  type  (ore 
material  greatly  increase!  performance. 
Completely  static,  no  moving  parts. 
Unaffected  by  vibration  or  shock,  no 
u  arm-up  period  required.  Write  for 
Bulletin  no  obligation. 
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if  For  use  in  Laboratory  and  Production  testing 
of  high  performance  electronic  equipment  Bogue 
has  developed  a  line  of  single  and  three  phase 
400  Cycle  Synchronous  Motor-Generator  Sets 
ranging  from  3  to  100  KW  with  total  harmonic 
content  less  than  1/2%.  This  extreme  quality  in 
wave  form  is  secured  thru  precision  design,  care¬ 
ful  selection  of  material  and  quality  control  in 
manufacture. 


55  IOWA  AVENUE  •  PATERSON  3,  N.  J. 


Division  of  Bogue  Clecfrie  Manufacturing  Company 
50  IOWA  AVENUE  •  PATERSON  3,  N.  J. 


^  % 


MAGNETIC  AMPLIFIERS 
.  MAGNETIC  CONTROLLERS 
•AC  &  DC  MOTORS 
1  AC  &  DC  GENERATORS 
?  VOLTAGE  &  SPEED  REGULATORS 
SWITCHBOARDS 


» — 


BOGUE  ELECTRIC 

MANUFACTUIING  CO. 


•  Selenium  rectifi^ri  for  use  m  modern  magnetic  ompl. fieri 
must  hove  speool  rect'Cer  characteristics  in  order  t©  ochieve 
ihr  maximum  resut's  when  uSed  with  the  newer  gram  orTented 
toroidoi  cories  ^ 

Belcon  Bolonced  Wottoge  Rectifiers  are  monufactured  to  have 
these  speciof  choroctenstics  They  hove  o  very  much  higher  lor 
word  to  reverse  current  rotio  —  os  high  OS  fifteen  hundred  to  one 
or  better,  they  hove  o  tow  forword  voUoqe  drop  —  usuolly  os 
low  OS  12  volts  per  cell. 

Belcon  olso  monufoctures  o  complete  ^me  .of  Rectifiers  for 
industrial  opplicotions  os  well  os  speciolized  Rectifiers  to  f>t 
unusual  opplicotions.  Such  units  ore  frequently  smoHer  m  size 
and  therefore  moy  cost  less  thon  the  stondord  Ime  due  to  the 
exclusive  Belcon  Bolonced  Wottoge  principle 


WHY  BALANCED  WATTAGE 


••fcoA  •mpUyi  o  v«Fi«bl«  biochinf  v«ll«f«  —  <wrre«f 
ratio  roiwltifit  «a  a  boloAcod  wottof#  roctiftor.  A  Batcoa  RoctiBor 
procMsod  »•  blocli  40  vatH  ruit.  for  aRompta.  will  dolivar  I 
amporai  lb#  tomm  tiza  roctifW  procotsod  Ip  block  but  20  volH 
rais  will  dolivor  2  omporot  or  «oro. 


Backtalk 


This  department  is  oper¬ 
ated  as  an  open  forum 
nhere  our  reaiiers  may 
diseuss  problems  of  the 
eleetronies  industry  or 
comment  upon  articles 
which  ELECTROMCS 
has  published. 


. . .  four 

nowcomort 

to  their 

catalog  of 

quality 

components 

and 

instruments 
for  the 
electronic 
and 

radiation- 
measure¬ 
ment  fields. 


jO******Cf  4f- 


Tech  Reps  Needed 

Dear  Sirs: 

The  letter  in  the  Backtalk  column 
of  your  September  is.sue  written  by 
“Lieutenant  A.A.C.S.”  and  entitled 
“Scarcity  of  Engineers?”  im¬ 
presses  us  as  being  rather  one¬ 
sided — tending  to  give  the  impres¬ 
sion  that  the  armed  services  as  a 
whole  are  contracting  for  the  em¬ 
ployment  of  civilian  electronic  field 
engineers  far  beyond  the  number 
that  they  can  gainfully  employ. 
Having  first  hand  knowledge  that 
this  condition  does  not  prevail 
throughout  all  the  armed  forces, 
we  hasten  to  put  in  our  two  cents 
worth. 

As  we  understand  the  purpose  of 
the  “Tech  Rep”  program,  it  is  to 
supplant  or  augment  available  mili¬ 
tary  personnel — the  sole  reason  for 
this  program  being  the  lack  of 
sufficient  numbers  of  qualified  mili¬ 
tary  personnel.  The  reason  for  the 
lack  of  qualified  military  personnel 
is  not  hard  to  see — a  man  having 
the  ability  and  the  wide  scope  of 
knowledge  required  for  proper 
maintenance  of  today’s  complex 
electronic  equipment  is  not  going 
to  remain  in  the  service  as  an  en¬ 
listed  man  when  he  can  enjoy  many 
more  privileges  and  much  greater 
pay  as  a  civilian  while  still  doing 
the  same  kind  of  work,  either  for 
the  armed  forces  or  for  industry. 

This  lack  of  sufficient  numbers 
of  qualified  electronic  personnel 
was  very  much  in  evidence  on  this 
ship,  an  aircraft  carrier,  when  it 
was  recently  recommissioned  and 
restored  to  active  service.  At  this 
time,  when  about  fifty  percent  of 
the  major  electronic  equipments  on 

(Continued  on  poge  334) 


SERIES  ^7001 


II  AND  12 
SIZE  CUP  TYPE 
UNIT  MOUNTS 


SERIES  ~7002 


VniUTION  ISOUTION  MD  SHOCK 
mOTECTION  FOR  AIRBORNE  EQUIPMENT 
Minimum  wuight  —  Maximum 
structural  strength  —  Complies  with 
all  applicable  Government  specifi¬ 
cations  —  High  inherent  damping 
provides  stability  with  shock  and 
over-load  capacity  —  Wide  environ¬ 
mental  tolerance  —  Optimum  per¬ 
formance  under  oil  service  condi¬ 
tions.  ^7001  in  5  load  ranges  '/>  to 
10  lbs.  —  -7003  in  S  load  ranges 
3</i  to  40  lbs. 


Victoreen  has  developed  two  higb-efli- 
ciency,  light-weight  vibrator  power 
supplies  for  use  with  banery-operated 
portable  equipment  such  as  Geiger  count¬ 
ers,  photo-multipliers,  and  electronic 
equipment  requiring  a  900  volt  supply. 
These  compact  units  have  been  potted 
and  hermetically  sealed  to  make  them 
reliable  and  rugged.  They  contain  regu¬ 
lator  circuits  to  stabilize  their  output  and 
have  a  plate  voltage  output  to  operate 
electronic  circuits.  Net  weight  is  only 
one  pound. 

•  THE  MODEL  517  VIBRATOR  POWER 
SUPPLY  operates  from  4.5  volts  of  bat¬ 
tery  and  supplies  -1-900  volts  at  5  micro¬ 
amps  and  +55  volts  at  0.25  ma. 

•  THE  MODEL  532  VIBRATOR  POWER 
SUPPLY  operates  from  3.0  .volts  of  bat¬ 
tery  and  supplies  —900  volts  at  1 5  micro¬ 
amps  and  +55  volts  at  0.25  ma. 

The  precision  vibrators  which  are  used 
in  these  power  supplies  are  available 
separately.  They  have  been  mounted  in 
sponge  rubber  and  hermetically  sealed, 
and  are  available  for  such  applications  as 
high-voltage  power  supplies,  portable 
Geiger  counters,  scintillation  counters, 
and  portable  radios.  These  plug-in  units 
weigh  only  2>/^  ounces. 

•  THE  MODEL  531  VIBRATOR  is  designed 
to  operate  from  a  1.5  or  1.3  volt  battery 
and  requires  a  minimum  of  18  milliwans 
driving  power. 

•  THE  MODEL  542  VIBRATOR  is  also  an 
18  milliwatt  unit  but  designed  for  opera¬ 
tion  in  series  with  the  primary  of  a  trans¬ 
former  and  from  a  1.5  to  6  volt  battery. 

Additional  Data  Availablo  on  Roquott 

_  BETTER  COMPONENTS 
MAKE 

BETTER  INSTRUMENTS 


SERIES  -878 

Two  —7001  Unit  Mounts  atscmblod 
on  common  tio  plato  with  bonding 
fumpor  —  Simplifies  mounting  and 
reduces  assembly  time  —  Load 
ranges  from  1  to  30  lbs. 


SERIES  -892 

Complete  Mounting  Bases  an 
availablo  incorporating 
^7001  or  ^7003  Unit 
ri-  Mounts.  Write  for  engi-  j 
~  -  neoring  data. 


^WBINSOrAVIATK^C, 

L-/ A  titisSoio._i<i««  srtsiv 

L/Sia2^c  C  KS'/zcji 


5806  HOUGH  AVE.  CLEVEUND  3,  OHIO 
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Taylor  Laminated  Plastics 


TM*  >w  pmrt  r»4i«  IiiskI«*w  it  lypital  •! 
Tayltr't  aWIHy  I*  matt-pra^iKt  actwalt  patta. 
lath  It  tiaaipad  la  a  tlagla  aparaMaa,  aaa  fraai 
Tayiar  Valcaaltari  fibra  aa4  lha  aHiar  fraai 
Orada  XXXP>10  Tayiar  Thaaal  Hbra,  aala4  Tar 
Ht  Mflii  dIaiacMc  tiraaftk.  Whafavar  raaibita- 
thm  *4  ^aaHMat  yaa  aiay  aaad,  H’t  a  t—4  bal 
•hal  aaa  af  tba  aiaay  Tayiar  ararlat  taa  faHIII 
yaar  ra^alraaiaalt. 


is  to  design  your  product  or  part  with  a  material  that  offers 
a  combination  of  electrical,  mechanical  and  chemical  prop¬ 
erties  such  as  high  tensile,  flexural  and  impact  strength... 
resistance  to  corrosion,  moisture  and  abrasion  . . .  attrac¬ 
tive  appearance  . . .  high  insulating  qualities  . . .  high 
speed  machineability  . . .  light  weight  with  great  strength 
and  many  other  desirable  characteristics— 


to  your  problem  is  Taylor  Laminated  Plastics.  As  insulat¬ 
ing  parts  and  structural  members,  Taylor  Vulcanized 
Fibre,  Phenol  Fibre  and  Combination  Materials,  available 
in  a  variety  of  grades,  offer  you  a  better,  cheaper  . . .  faster 
means  of  developing  a  better  product.  If  you  do  your  own 
fabricating,  Taylor  can  supply  you  with  sheets,  tubes,  rods 
and  rolls.  If  you  seek  a  source  of  supply  for  finished  parts, 
Taylor's  completely  equipped  Fabricating  Department  is 
at  your  service. 

THofte 

on  Taylor  Laminated  Plastics  and  their  application  is 
available.  If  you  have  a  design  problem  as  indicated  above, 
write  today  for  the  new  1951  Taylor  Laminated  Plastics 
Catalog.  If  possible,  state  your  problem.  Your  copy  will 
be  sent  you  promptly,  and  experienced  Taylor  Sales  Engi¬ 
neers  will  be  happy  to  consult  with  you  without  obligation. 


Tayiar  Pad  Paratlag  Malarial  It  a  tsaclal  srada 
af  Pbaaal  Plbra  sra4ata4  la  fally-<vra4  thaal 
farai,  far  Iba  tpacllk  yarpaat  af  farailag  la 
varlaat  afcaytt  by  baaUaf  aa4  faraiiat  ayira- 
liaat.  TMt  Tayiar  yraila<l  aiaktt  H  paatlMa  la 
Iraatfarai  a  Sal  akaal  iaia  aaa  wMb  ralallvaly 
Stay  Srawa  aaS  caaipavaS  carvaa,  wHh  IIMa 
tacrHkt  la  tba  alraa^lb  af  aialarlal. 


^  The  new  195/  Taylor  Catalog  contains  complete 
specifications  and  description  of  Taylor  Lami¬ 
nated  Plastics.  See  for  yourself  how  yom  can  make 
your  product  or  part  better  with  these  versatile 
1  Taylor  materials.  Write  today  for  Catalog  t-12. 


Mart  Ihaa  half  a  caalary'a  axparlaaca  la  Iba 
SalS  af  laailaataS  HaaSct  flvat  Tayiar  Iba  aSfa 
wbaaavar  lhara't  a  waMaai  lavaivlag  lha  Saalga 
aad  fabritaHaa  af  lamlaalaS  plaaHaa.  Tbart  la 
pracNcally  aa  Hatlf  la  lha  varialy  af  thagat  Ibal 
aiay  ba'gaickly,  accaralaly  aaS  acaaaailcally 
graSwaaS  fraai  lhata  varaaMa  aialarlala.  Caai- 
Maiag  llghl  waigbl  aaS  graal  alraagib  arllh 
laaalallag,  aladrical  ar  Slatadric  pr*P*rlf**  ** 
SI  baaSraSa  af  apyllaaliaaa,  Tayiar  taailaalaS 
PlaaMaa  aaa  baig  yaS  praSaaa  a  baSar  pr*Saal. 
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ELECTRONIC  AND 
COMMUNICATION  RELAYS 


SHEAR  SCREEN  COUOR  MAY  VARY 
MARK  OUTSIOC'TMIS  OUAUTY  AREA 

- -  — X  ,  QUALITY 

|m  Iwrinkle 


'STONES, 

BLISTER^ 

OPAQUE 

SPOTS 

ETC 


BLISTERS 


<  TUBES  AT  WORK 

(continued  from  pOQt  111) 


4N  opprev»<f  (3303-1) 


Hundreds  of  thousands  of  r-b-m 

telephone  type  relays  saw  Govern¬ 
ment  service  in  World  War  II.  Now  most 
of  these  relays  are  available  in  hermet¬ 
ically  sealed  enclosures  designed  to  meet 
AN  specifications. 

R-B-M  hermetically  sealed  telephone 
type  relays  are  available  in  contact  forms 
up  to  and  including  4-pole,  double  throw, 
3  ampere,  28  Volts  D.  C.  construction. 
Also  10  ampere  rating  up  to  and  includ¬ 
ing  2-pole  double  throw  at  28  Volts  D.C. 
All  relays  available  with  approved  AN 
plug  connector,  or  with  solder  connections. 

What  is  YOUR  hermetically 
sealed  relay  requirement?  R-B-M  is  develc^ing 
new  and  smaller  relays  to  meet  Armed  Services 
requirements.  Perhaps  one  of  these  will  solve 
your  problems.  Write  giving  complete  relay 
specifications,  application,  quantity  and  AN 
specifications  applying.  Address  F-12. 


AH  approved  (3304-1) 


R-B-M  Production  and  Ensi- 
neerinf  facilities  in  two  plants, 
located  in  different  states,  (orer 
a  quarter  millkn  square  feet), 
can  asaist  you  in  the  develop¬ 
ment  and  production  of  special 
electro-ma^etic  devices  for 
Armed  Services  application. 


FI  3.  1 — Face-plata  diaqram  Ulustratinq 
terms  used 


to  the  face  plate  or  panel  of  the  tube 
will  be  defined  in  the  followinK 
paragraphs. 

Referinjt  to  Fig.  1,  the  quality 
area  has  been  defined,  according  to 
RTMA  specifications,  as  that  area 
“concentric  with  the  center  of  the 
bulb  face,  over  which  the  optical 
(luality  of  the  face  is  important. 
This  area  i.s  defined  on  each  bulb 
sj)ecification.” 

Other  new  terms  also  illustrated 
in  Fig.  1  are:  shear  mark,  a  surface 
scar  on  glassware  caused  by  the 
pinching  and  cooling  action  of  cut¬ 
ting  shears ;  seed,  an  open  or  buried 
gaseous  inclusion  in  glass;  blister, 
a  large  seed  or  a  bubble  in  glass; 
chill  wrinkle,  a  wavy  or  rippled  sur¬ 
face  as  a  result  of  a  forming  or 
pressing  operation  because  of  non- 
uniform  glass  movement  during  un¬ 
even  cooling;  stone,  an  undissolved 
or  recrystalized  silica,  batch  or  re¬ 
fractory  which  is  embedded  in  the 
glass;  and  opaque  spot,  an  opaque 
piece  of  dirt  or  other  material  in 
the  glass. 

This  information  was  abstracted 
from  an  article  entitled  “Glas.s 
Blank  ‘Specs’  ”  which  appeared  on 
page  5  of  Televimon  Min-infnrma- 
tion  for  June,  19.51. 


High-Speed  Frequeney 
Counter 


A  NEW  DEVICE  recently  placed  on 
the  market  by  the  Hewlett-Packard 
Company  automatically  measures 
the  frequency  of  an  unknown  with 
the  same  accuracy  obtained  by  the 
u.se  of  three  .separate  equipments; 
a  frequency  standard,  an  interpo¬ 
lating  system  and  a  detector. 

The  new  instrument  measures 
and  displays  directly  the  frequency 
of  an  unknown  anywhere  within  the 
range  from  O.OI  cps  to  10  me.  The 


iSSIX  WIRE  CORP. 

_ ^gamportf  Indiana 
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n  FUSTICS 


costs  and  to  minimize  cracking  and 
crazing. 

Because  Bakelite  Polyester 
Resins  are  ‘^ilor>made”  to  meet 
widely  different  chemical,  physical, 
and  electrical  requirements,  Bake¬ 
lite  engineers  will  gladly  assist  you 
in  choosing  the  right  resins  or  com¬ 
binations  of  resins  for  the  intended 
end  use.  Write  Dept  CL-46  for  tech¬ 
nical  assistance  and  for  latest  data 
on  the  principal  Bakeute  Poly¬ 
ester  Resins  now  being  marketed. 


In  general,  Bakelite  Polyester 
Resins  provide  excellent  resistance 
to  moisture,  many  chemicals,  heat 
and  cold.  Certain  types  have  excel¬ 
lent  elfectrical  characteristics  in¬ 
cluding  electrical  “transparency”  for 
radar  housings.  Another  type  can  be 
cast  into  strong  transparent  solids. 
Another  type  is  highly  flexible  and 
is  used  to  impart  added  toughness 
to  the  other  Polyester  Resins.  Inor¬ 
ganic  fillers  can  be  incorporated  in 
certain  of  these  resins  to  reduce 


Bakelite  Polyester  Resins  consti¬ 
tute  a  fast-growing  branch  of  the 
plastics  industry.  These  resins  are 
used  in  the  production  of  reinforced 
plastics,  chiefly  with  glass  fiber  mat 
or  woven  cloth.  When  properly  for¬ 
mulated  and  applied  they  produce 
truly  structural  plastics  with  high 
strength-weight  ratios  that  compare 
favorably  with  aluminum  and  steel. 
Present  applications  include  boat 
hulls,  refrigerator  panels,  radar 
housings,  tote  boxes,  luggage. 


BAKELITE  PelyMttr  Rtsins  art  products  of  a  conthiuing  progrom 
of  rotoordi  and  dovolepmont.  Tho  principal  grados  now  offorod  oro: 

Hifh  Vbcssity  Psiyestsr  Rttla  QltS-179 

An  excellent  casting  resin.  May  be 
prepared  at  room  or  elevated  tempera¬ 
tures. 

DM.  VhcMHy  Pelyeiter  Retki  QRS-147 

A  general  purpose  liquid  renn  with 
very  good  molding  characteristics  and 
excellent  electrical  properties.  Adapt¬ 
able  to  molding  at  room  and  elevated 
temperatures. 

Uw  VbcosHy  Psiywisr  Rsski  QRS-17ft 

A  low  viscosity  polyester  resin  which 
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can  be  efficiently  drawn  into  laminat¬ 
ing  layup  under  vacuunL 

He«t  ResbtMt  Psiyestsr  Rssia  QRS-142 

Generally  similar  in  properties  to 
QRS-147,  it  is  designed  to  yield  higher 
heat  distortion  points  according  to 
ASTM  D  648-45T  test  method. 

FIsxIMs  Psiysttsr  Resin  QRS-134  For 

application  where  flexibility  is  desired. 
Also  is  completely  compatible  perma¬ 
nent  plasticizer  with  other  polyester 
resins  to  impart  special  properties. 


YOU  SAVE  BY  ORDERING  DIRECT  FROM  MANUFACTURER 


CHIM 


Uli 


S'  OSCILLOSCOPE  KIT 


•  N«w  "spot  shepe"  control  for  spot  adjustnrtont  ->  to  give  really  thorp 
focusing. 

•  A  total  of  ten  tubes  including  CR  tube  end  five  miniotures. 

•  Cascaded  verticol  omplifiers  followed  by  phase  splitter  and  balonced 
push-pull  deflection  amplifiers. 

•  Greatly  reduced  retroce  time. 

•  Step  ottenuoted  ~  frequency  compensated  —  cothode 
tical  input. 

•  low  impedonce  vertical  goin  control  for  minimum  distortion. 

•  New  mounting  of  phase  Splitter  ond  deflection  amplifier  tubes 
9  CR  tube  base. 

•  Greotly  simplified  wiring  loyout. 

•  tncreosed  frequency  response  ->  useful  to  5  MC. 

•  Tremendous  sensitivity  .03  RMS  per  inch  Vertical  .6V  RMS  per  inch  Hor. 

•  Duol  control  in  vernier  sweep  frequency  circuit  —  smoother  octing. 

•  Positive  or  negative  peak  internol  synchronizotion. 

•  Multivibrotor  type  Wide  Range  Sweep  Generator. 

A  brand  new  1932  Hearhkit  OKiUc^copc  Kic  m-ith  a  mul 
standing  features  and  really  excellent  perfornunce.  A  scope  you’ll  truly 
like  and  certainly  want  to  own. 

The  kit  is  complete  with  all  pans  including  all  tubes,  power 
former,  punched  and  formed  chassis,  etc.  Detailed  insiruaion  manual 
makes  assembly  simple  and  clear  —  contains  step-by-step  instructions 
piaorials.  diagrams.  Khematic.  circuit  de¬ 
scription  and  uses  of  scope.  A  truly  out-  ^  j^m  ^ 
sunding  value.  ^ 

MODEl  0-7  ^ 

SHIPPING  wr.  74  US.  "  ^ 


R.  F.  SI6NI 
GEN.  KIT 


•  Now  Styling  —  formd  coso  for  beauty. 

•  Now  truly  compoct  size  <->  Cabinet  deep  x  4-1/16''  wide 

X  7H"  hiph. 

•  Ouolity  Simpson  200  microomp  nsotor. 

•  Now  c^ms  Mttory  holding  clomp  and  spring  clip  —  ossuronco  of 
ao0d  oloctricol  contoct. 

•  Hiohost  quolity  precision  resistors  in  multiplier  circuit. 

•  Calibrates  on  both  AC  ond  DC  for  maximum  occurocy. 

•  Terrific  coveroge  —  Roods  from  V|V  to  1000V  AC,  V^V  to  1000V 
DC,  ond  .1  to  over  1  billion  ohms  resistonce. 

•  Large,  cleorly  nsorked  meter  scales  indicote  ohms,  AC  Volts, 
DC  Volts,  ond  DB  —  hos  zero  set  mark  for  FM  olignment. 

•  New  styling  presents  ottroctive  ond  professionol  oppeoronce. 

The  1932  Model  Heathkii  Vacuum  Tube  Voltmeter* 
Newly  designed  cabinet  combines  style  and  beauty 
with  compaaness.  Greatly  reduced  size  to  occupy  a 
minimum  of  space  on  your  work-bench.  Covers  a  tre- 
nnendous  range  of  measurements  and  is  easy  to  use. 
Uses  only  quality  components  including  1%  precision 
resistors  in  multiplier  circuit  for  greatest  accuracy. 
Simpson  200  microamp  nseter  with  easy  to  read  scales 
fast  and  sure  readings 

All  parts  come  ri^t  with  kit.  and  complete 
instruction  nunual  makes  assembly  a  cinch. 
MODEL 

shipping  WT,  5  LBS. 


VACUUM  tube 

VOLTMETER  KIT 
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"B/UioA 


...memory  for  on  electronic  brain 


•  Goodyear  Aircraft’s  Electronic  Differential 
Analyzer  provides  a  method  of  studying  per¬ 
formance  of  dynamic  systems  without  compu¬ 
tations  by  a  corps  of  mathematicians. 

Since  there  is  a  direct  analogy  between  the 
dynamic  behavior  of  electrical  and  mechanical 
systems,  the  performance  of  one  system  can  be 
predicted  by  a  study  of  the  other.  Thus,  by 
setting  up  the  proper  electrical  circuits,  prob¬ 
lems  in  such  varied  fields  as  aircraft  design 
and  control,  vibration  analysis,  industrial  con¬ 
trol,  structures,  turbines  and  engines,  and  other 
dynamic  systems  can  be  solved  with  the 
Differential  Analyzer. 

'The  memory  for  this  electronic  "brain”  is 
provided  by  a  Brush  Recording  Analyzer.  Here, 
results  from  as  many  as  six  different  compuu- 
tions  are  recorded  simultaneously.  Permanent 
visual  records  are  made  instantaneously, 
eliminating  laborious  plotting. 


Investigate  Brush  instruments  for  studies  of 
d-c  or  a<  voltages  or  currents,  strains,  displace¬ 
ments,  light  intensities,  temperatures,  and  other 
static  or  dynamic  conditions.  Write  for  infor¬ 
mation.  The  Brush  Development  Company, 
Dept.  K-9,  3405  Perkins  Avenue,  Cleveland  14, 
Ohio,  U.  S.  A.  Canadian  Representatives:  A.  C. 
Wickman  (Canada)  Limited,  P.  O.  Box  9, 
Station  N,  Toronto  14,  Ontario. 


Htart  •/  each  Brush  Rrcarder  is  the 
Brush  Maguttic  Penmettr—a  high- 
speed,  dsTect-seritiug  element  fnr 
snstasetaneous.  permeesseset  recerdmg. 
Flat  fregstesecy  respeuse  and  linear 
phase  shift  seiih  freguessey  permit 
accserate  repredsectiem  •/  beth  trasssieset 
phenemena  and  steady  state  sigstalt. 


irtt/  f/  fdt  ertf'/f/ty  a 


BRUSH  RECORDING  ANALYZER 


DEVELOPMENT  COMPANY 


I 


PlIZOtUCTBIC  CITSTAIS  AND  CilAMICS  .  MAONiTIC  RICORDINO  •  IIICTROACOUSTICS  *  ULTRASONICS  .  INDUSTRIAL  •  RSSiARCN  INSTRIHRINTS 
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iltcireitic  Cemponmnts  Divitien 

STACKPOLE  CARBON  COMPANY 

Sr.  Marys,  Pa. 

FIXED  RESISTORS  •  VARIABLE  JtESISTORS  •  IRON  CORES 
CERAMAG^  (non-farrpus)  CORES  •  MOLDED  COIL  FORMS 
LINE  and  SLIDE  SWITCHES  •  GA  “GIMMICK"  CAPACITORS 


TUBES  AT  WORK 


(cofilimied) 


measured  fre«juency  is  displayed  by 
the  arrangement  shown  in  Fig.  1 
whenever  an  unknown  is  connected 
to  the  input  terminals. 

The  frequency  counter  operates 
on  the  principle  of  pulse  techniques 
and  makes  two  types  of  measure¬ 
ments  relating  to  frequency.  The 
instrument  first  counts  unknown 
frequencies  for  an  accurately-deter¬ 
mined  time  interval  of  10,  1,  0.1, 
0.01  or  0.001  sec  as  desired  and 
then  displays  the  count,  repeating 
the  process  as  long  as  required. 
The  device  then  measures  the 
period  of  the  unknown  in  units  of 
1  ixsec  up  to  a  maximum  of  100 
seconds.  Periods  are  measured  and 
then  displayed  in  a  repeating 
process. 

Accuracy  of  the  Model-524A 
counter  is  set  by  a  gating  circuit 
accurate  within  0.1  iiaec  and  by  an 
internal  crystal  oscillator  accurate 
within  about  two  parts  per  million 
per  week. 


A  high  percentage  of  today’s 
dual-shaft  and  special-purpose  ^ 

control  requirements  can  be  han¬ 
dled  fast  and  economically  by  combinations  or  adapta¬ 
tions  of  standard  Stackpole  .5  and  .6  watt  units  and  stand- 
«r</Stackpole  switches.  Beyond  these,  however,  Stackpole 
offers  full  facilities  for  matching  special  needs— including 
continuously  adjustable  Stackpole  Carbon  Regulator 
EMscs  (carbon  piles)  for  critical 
power  and  voltage 

control  uses. 


Circuit  Description 

A  simplified  block  diagram  of 
the  frequency  counter  is  shown  in 
Fig.  2.  The  unknown  frequency 
is  applied  to  a  wideband  squaring 
amplifier  and  then  to  a  ftist  gate 
circuit  controlled  by  a  time-base 
generator.  The  unknown  is  applied 
to  the  counting  circuits  when  the 
fast  gate  is  open.  When  the  fast 
gate  closes,  the  counting  circuits 
display  the  counted  frequency  until 
the  time-base  generator  triggers 
the  resetting  circuit.  After  this 
cycle  is  completed,  the  counting  cir¬ 
cuits  are  reset  to  zero  and  the  gate 
is  again  opened  so  that  the  next 
sample  of  the  unknown  can  be 
counted. 

The  distinguishing  feature  of  the 


FIG.  1 — Diaploy  oiraaaamMit  el  hlqh- 
■peed  itequeeqr  eoaalet.  Neon  tabee 
behind  panel  alM  Utamlnote  die  proper 
nuiMrala 
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MYVAS  E  AL 


gasketing  material— 

for  high  vacuum 


Here’s  something  different 
—  a  synthetic  elastomer 
that’s  tough  and  has  a  very  low 
vapor  pressure. 

In  the  ports  of  clearon  tube 
exhaust  machines,  Myvaseal 
Gasketing  Material  results  in 
longer-lasting  tubes  because  its 
remarkably  low  vapor  pressure 
means  higher  vacuum  with  less 
pumping. 

The  newest  television  pic¬ 


ture-tube  pumping  systems  and 
rotary  exhaust  systems  are  being 
built  with  it.  Older  equipment 
can  benefit  from  it.  And  users 
of  other  high  vacuum  systems, 
small  and  very  large,  are  turn¬ 
ing  to  Myvaseal  Gasketing 
Material. 

This  new  product  is  just 
another  example  of  DPi’s  re¬ 
search  in  the  interests  of  those 
who  work  with  high  vacuum. 


Whatever  your  need  in  that 
field,  let  our  technical  staff 
serve  you.  Write  to  Distillation 
Products  Industries,  Vacuum 
Equipment  Department,  727 
Ridge  Road  West,  Rochester 
3,  N.  Y.  (Division  of  Eastman 
Kodak  Company). 


high  vacuum  rataarch 
and  ungineuring 


1 


luallV 
;A  Coil 


BXid  aiassi 

^e  design  o 


GentleB«n! 


^tabiliW 
mtials  i 


tive  magnet 

flufactured 

of  cores. 


_  ebat- 

ilfornity 


fro»  expe*^* 
I  grade  * 

Uteri9^^« 


G  A  ^  F«  Carbonyl 


rr^B 

►  j 
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J  1  J 

W  1 1 

•  1 

1  ^  1  V  1 1 

1  1 

162 


Dttembn,  Wl  —  ELfCTKONICS 


f 


0 


G  A  &  F  Carbonyl  Iron  Powders  are  made  in  six 
grades,  each  of  which  has  its  own  particular  com¬ 
bination  of  qualities.  Collectively,  the  six  grades  ha\e 
a  wide  range  of  applications  in  electronic  cores  over 
the  whole  frequency  spectrum.  The  purity  is  invari¬ 
ably  high,  with  non-ferrous  metals  in  traces  only; 
some  grades  contain  beneficial  small  amounts  of 
carbides,  nitrides  and  oxides. 


•  RCA  components  are  quality  components  .  .  . 
C  A  &  F  Carbonyl  Iron  Powders  are  quality  materials. 
High  standards  and  rigid  Quality  Control  govern  the 
production  of  both.  It  is  logical  that  Radio  Corpora¬ 
tion  of  America  should  use  these  powders  in  the 
making  of  their  finest  magnetic  iron  cores. 

Pictured  at  the  left  above  is  a  TV  Picture- IF  Trans¬ 
former— j)ermeability-tuned  and  with  a  high-Q  ab¬ 
sorption  trap  circuit  mounted  on  a  moulded  polysty¬ 
rene  form.  At  the  right  above,  a  TV  Picture- IF  Trans¬ 
former— permeability-tuned  and  with  a  trap  circuit 
mounted  in  a  shield  can.  In  each  transformer  two 
cores,  made  of  Carbonyl  Iron  Powder,  are  used;  the 
inductance  of  the  trap  winding  is  adjustable  from  the 
top  of  the  unit;  the  inductance  of  the  primary  wind¬ 
ing  is  adjustable  from  the  bottom. 


FOa  FUSTHIR  DiTAIlS,  WE  INVITE 
YOU  TO  WRITE  FOR  A  FREE  BOOK 

—  fully  illustrated  with  perfortnani-e 
rliarts  and  application  data. 

It  will  help  any  radio  engineer  or 
electronics  manufacturer  to  step  up 
quality,  while  saving  real  money. 
Kindly  address  your  request  to  Dept. 94. 


Iron  Powders 
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(continued) 


O'lO  MC 
SQUARING 
AMP 


I  COUNTING 
CIRCUJTS 


IRESETTIN 

ORCUIT 


I  TIME ’BASE  I 
GENERATOR 


FIG.  2 — Botic  block  diagram  of  tho  in¬ 
strument 


hiKh-frequency  counter  is  the  high¬ 
speed  scalar  shown  in  basic  form  in 
Fig.  3.  The  complete  counting 
circuit  consists  of  eight  cascaded 
scalers  with  indicating  systems. 
Each  scaler  is  a  decade  type  that 
generates  one  output  pulse  for 
every  ten  pulses  received.  The 
input  scalar  is  the  high-speed  10-mc 
circuit  which  divides  incoming 
pulses  by  decades  and  indicates  re¬ 
maining  counts  on  a  panel  meter. 
Following  the  input  scalar  is  a 
second  circuit  similar  to  the  first 
but  with  slower  operation.  The 
final  six  scalers  indicate  on  neon 
lamps  the  last  digit  of  the  quantity 
of  pulses  received  from  the  preced¬ 
ing  scaler. 

Period  Measurements 

The  frequency  counter  can  also 
be  used  to  count  the  frequency  of 
its  internal  100-kc  precision  oscil¬ 
lator  for  a  time  period  equal  to  ten 
periods  of  an  unknown  frequency. 
The  device  counts  in  units  of  10 
lisec  for  a  time  equal  to  10  cycles  of 
the  unknown,  displaying  a  one-cycle 
period  of  the  unknown  in  units  of 
one  uLsec. 

Measuring  range  of  the  instru¬ 
ment  is  extended  to  frequencies  as 
low  as  0.01  cps  because  of  its  abil¬ 
ity  to  make  period  measurements. 

Stages  of  the  complete  equip¬ 
ment  are  .shown  in  the  block  dia- 


F«rt  OfMi*  ladl*  DM.  (•. 
MtriM  NrtkMM,  Ik. 
$ra|b«r  EIkMc  (•. 

Iidio  ElKlrk  Sanrk*  U. 
EtectrMk  Siii^lY  Carp. 
Fadaral  ladia  Supph  Ca. 

Tba  ladk  SiMck  Carp, 
ladla  Eqaipmaat  Carp. 

Diik  Mia  Sapph  (a. 

Allkd  Mia  (arparaliaa 
Waikar-Jiaiiaiaa,  Ik. 

Uaitad  la^ia,  Ik. 
Hafkat-Nian,  lac. 
ladia  i  Etoclraak  Darh  Carp. 
SIEKO  iKatpKaM 
larfia  SpKiaHiai  Ca. 
Ekckaak  Sartrka  Ca. 

HakT  i  Yaaap,  Ik. 
Saapkyikat  Sapplf  Caatpaay 
Nillip  E  SrakaM-Ca.,  Ik. 
Laa  J.  Mafkarf  Ca. 

Mia  Darts  Caaipaay,  iK. 
Ekclra  Diskibatiaf  Ca. 

Aaraa  Lippaiaa  i  Ca. 

Dan  Etockk  Ca.,  Ik. 
laM  Darts,  Ik. 

E  I.  lalka«  (  Ca. 
katfa  Sapplr  CaaipaPT 
laanay  Elactrk  Caaipair 
Cawara^li  Caatpaaf 
laa  J.  Mafbarf  Ca. 

Vaa  Skkla  taDIa  Ca. 

SpKiallT  Maaafactariaf  Ca. 
Warraa  Kaiia  Ca.  i 

lass  laAa  Caaipaay 
Dawartraaic  Epaipasaat  LM. 


UUVf.  N.  T. 
ULERTOWN,  DE 
ATUNTE  M. 
UlTIMME  HI. 
UnU  CIEEI.  MtCN. 
lltWUMTON.  I.  Y. 
lOSTON,  MASS. 
lUFEUO,  E  y. 
CHAIlOnE,  H.  C 
CNIUM,  tU. 
CNICAM,  ILL 
CIKtIMATI,  0. 
ClttClIHUTI,  0. 
CIEVEUND,  0. 
DAnON.  0. 

DETIOIT,  MICH. 
HIHT,  MICH. 
HAITRHID.  COHH. 
HOUSTOH.  TH. 
IHOIAHADOLIS,  IHD. 
LOS  AlWElES.  UL 
MtlWAUREE  WIS. 
HASHVILU,  TEHH. 
HENUI,  E  J. 
HEWAII,  E  J. 

HEW  MIEAHS.  LA. 
HEW  YNE  E  y. 
HMHEI.  VI 
DHILADBDHIA.  DE 
DinSNMM.  DE 
SAH  FIAHClSCO,  CAL 
n.  IMIS,  MO. 
SMIHOEIEll.  MASS. 
TOLBO,  0. 
YOtMESTOWH.  0. 
YOtNHTO.  CAHADA 


FIG.  3 — Baiic  h!gh-«i>ead  mulUTibrator 
circuit 
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...but  Yomr  Cmmtmmerm  Never  See  it 


When  a  TV  set,  or  any  piece  of  electronic  equipment,  a 
leaves  your  assembly  lines,  your  reputation  goes  with 
it.  If  it  works  and  keeps  working,  with  a  minimum  of 
service,  you  build  customer  good  will.  If  it  breaks  down,  I 

your  service  costs  are  high  and  there’s  no  need  to  tell 
you  what  happens  to  good  will.  • 

To  help  you  build  electronic  equipment  that  lasts,  , 
progressive  makers  of  wire  and  cable  and  of  molded 
components  build  “life  insurance”  into  their  products 
with  Fiberglas*  insulating  materials.  For  example,  , 
lacquered  wire  made  with  Fiberglas  yams  resists  the 
ravages  of  heat,  rot,  even  age,  far  longer  than  conven* 
tional  wire.  Molded  plastic  components,  reinforced 
with  Fiberglas  materials,  give  you  high  dielectric 
strength,  plus  structural  strength  never  before  possible 
in  such  constmetions. 

Next  time  you  order  wire,  cable  or  molded  parts, 
remember  to  specify  Fiberglas  Insulating  Materials. 

It’s  the  cheapest  “life  insurance”  you  can  buy  for  your 
products. 

Owens-Coming  Fiberglas  Corporation,  Electrical 
Sales  Division,  Dept.  860, 16  East  36th  Street,  New 
York  22,  N.  Y. 


*nb«r«Iot  U  fh*  tro^-moHi  (R*«.  U.  $.  Pot.  Off  of  Owon»-ConMA«  fibor«tof  Cofporotiow 
for  o  vorio^  of  prodvets  modo  of  or  with  fibrovt  gloM. 
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Designed  to  Replace 
Tubular  Ceramic  and 
Mica  Condensers  at  LOWER  COST! 

RMC  Type  C  temperature  compensating  . 

and  general  purpose  DISCAPS  conform  I  .  |  / 

to  the  electrical  specifications  of  the  |  /  / 

RTMA  standard  for  Class  1  ceramic  ca-  |  /  |  / 

pacitors  and  Army  •  Navy  JAN-C-20A.  f  /  f  /  f 

Their  capacity  will  not  change  under  I  /  I  /I 

voltage.  Ideally  suited  to  coupling  and  f  /  I  /  I 

tuned  circuit  applications,  RMC  DIS-  f  /  /  I  i 

CAPS  are  available  in  a  wide  range  f  /  I  /  I  / 

capacities  and  temperature  coefficients.  f  f  |  /  n  / 

you  are  interested  in  improving  quality  |lp{|  /  /  f  / 

and  uniformity  on  your  production  lines,  /  I  i 

now  is  the  time  to  check  on  the  advan-  J  /  I  / 

tages  of  using  RMC  DISCAPS.  j  u 


Greater  Mechanical 
Strength 

Faster  Produaion 
Line  Handling 

Low  Self  Inductance 

High  Working  Voltages 

Low  Power  Factor 

Uniform  Quality 


/i  The  Right  Way  to  Say 
'  Ceramic  Condantan 


SEND  FOR  SAMPLES  AND  TECHNICAL  DATA 


DISCAP 

CiRAMIC 

CONOENSCRS 


RADIO  MATERIALS  CORPORATION 

GENERAL  OFFICEi  3335  N.  California  Avo.,  Chicago  1«,  III. 


FACTORIES  AT  CHICAGO,  HI.  AND  ATTICA,  IND. 


CATMOPI  HAT 


3Uf4  Cathod*  lay  Tuba. 

4— 6J4  Horizontal  and  Vnrticol  Am- 

pliiiort. 

I— 12AU7  Vnrticol  prn-amplifinr. 

1—  6J6  linnar  Swnnp  otcillolor  and 

Sync  injnclor. 

2— 4X4  High  vellogn  rnctifinri. 


IINI  VOlTAGfi  105-125  irolH.  50-40 
cydnt. 

SIZti  HnighI  I4<4*i  Width  914'  Dnpth 
I'  ovnr  oil 

WEIGHT.  25  lb«.i  Shipping  wnight  30 
Ibc 

HighI  Erngunncy  Cryttol  Irobn.  ..$7.50 

DEAIEIS  NH  IIICE  incinding 
opnrotort  manual  . $179.50 


frank  J- 

‘  "there  is  no  other  OSCILLOSCOPE 


FRANK  J.  MOCH, 

prvtidMt  •f  ttl* 

Natioi»«l  AlltoAcp  •! 
El«ctf»nict  S«r 


like  the  NEW 
MIRROSCOPE" 


MODEL  476 


ncm  and  cumpleicl)'  advanced  lypc  of  oacillo- 
Kopc  — Mode!  476  MIRROSCOHE  —  i>  designed  10  eliminate  ceruin  inherent 
tlisadvaocages  found  in  tfpi;  COCisentiunal  type  of  oscilloscope  by  use  of  the 
"Mirroacope  principle."  Iq  this  kind  of  construction  the  5-inch  cathode  ray 
tube  is  mounted  in  a  venkal  position,  thus  reducing  bench  space  require¬ 
ments  to  an  area  of  only  9*  x  8'  thereby  permitting  better  concentratioo  of 
associated  equipment  for  any  type  of  test  procedure.  The  cathode  ray  image 
is  reflected  from  an  optical  type  front  surfaced  mirror  mounted  in  the  ad¬ 
justable  cover  at  the  top  of  the  cabinet  bringing  the  viewing  surface  of 
instrument  near  eye  level  when  instrument  is  used  on  benches  of  normal 
height.  The  mirror  angle  is  quickly  and  easily  adjusted  to  any  position  of 
the  operator.  The  cover  with  integral  side  wings  forms  an  effective  shield 
against  external  light  sources  or  may  be  closed  down  for  protection  of  the 
Tube  and  mirror  when  the  instrument  is  not  in  use.  The  upright  construction 
permits  location  of  controls  and  connections  for  maximum  convenience  and 
allows  for  internal  cathode  ray  tube  connections  at  the  front  of  the  panel 
instead  of  the  rear. 

SENSITIVITY:  INPUT  IMPEDANCE: 

Vwticol  4ir«<t . 12  vulls  rms  per  in.  Vertical  direct . 10  megebmi.  IS  mnrf. 

Vertical  amplifier . 20  millivelts  rms  per  in.  Horitnntal  direct. .  .10  megebms,  IS  mmf. 

Heriiental  direct . 14  vnlts  rms  per  In.  Vertical  amplifier. 300,000  abms,  30  mmf. 

Horizental  Horisontal 

amplifier . 34  millivelts  rms  per  In.  amplifier . 500,000  efcms,  IS  mmf. 


Horizontal  trace  expansion  is  over  4  times  tube  diameter.  This  makes  it 
possible  to  examine  minute  portions  of  a  response  pattern  for  finer  detail. 

Linear  Sweep  frequency  is  continuously  adjustable  in  five  overlapping 
ranges  from  15  cycles  to  60,000  cycles.  Internal,  external  or  line  frequency- 
synchronization  with  variable  amplitude  is  available. 

Means  for  intensity  or  "Z  axis”  modulation  is  provided.  Approximately 
14  volts  peak  will  blank  a  trace  of  normal  intensity. 

The  vertical  amplifier  f;ec|uency  response  is  within  3  DB  from  20  cycles 
to  over  300.000  cycles  and  is  usable  to  well  over  three  megacycles.  S<|uare 
wave  slant  and  over-shoot  is  held  to  less  than  5  per  cent  of  amplitude.  This 
response  will  he  found  adequate  for  all  phases  of  television  receiver  service 
including  observation  and  diagnosis  of  Sync,  signals. 
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SIMPSON  ELECTRIC  COMPANY 


5200  W.  Kinzia  $1.,  Chicago  44,  IIL 
Phena:  Columbus  I-I22I  * 

In 

IN.. 


□•signed  to  meet 
U.  S.  Government 
requirements  « 


HERMETICALLY  SEALED  timing 

relays 


type  NRII 


CIRCUIT  RECLOSINO 
RELAY 


Th-ese  mitrumenis 
.hove  been  success¬ 
fully  tested  under 
the  following  con 
ditions  - 

Tempf^otore 

65  185 , f 

Acceleration 
75  G's 

Vibration 
5  to  60  cps 
at  1  32" 
omplitude 

Salt  Spray 
200  hours 

Inclination 
Any  position 

Humidity , 

100%  plus  con 
densation 

Altitude  : 

50.000  ft.  * 

Miscellaneous  ' 
Fungus,  dust 
and  sand 


Compact  sturdily  constructed 
relioble  in  operat-ion  the  Cramer 
Type  HRR  Circuit  Reciosing  Relay  is 
fh-siqned  to  perform  mony  functions 
including  1  Use  as  protective  de- 
vici*  for  electronic  equipment  which 
outomof icolly  restores  the  equip¬ 
ment  to  service  following  o  minor 
fault,  yet  protects  the  equipment 
ogoinst  domoqe  should  the  fault 
persist  2  As  a  supervisory  control 
for  the  automotic  storting  of  en¬ 
gine,  the  T/pe  HRR  Relay  applies 
specific  cranking  periods  ot  spaced 
infervcde  and  locks  the  control 
shoulcf ’he  engine  foil  tOiStort  with 
in  a  prescribed  timr 


type  NTI 


MINIATURE  TIME  DELAY 
RELAY 


Constructed  from  standard  Cromer 
time  tested  components  in  a  com¬ 
pact  form,  the  Type  HTI  Minioture 
Time  Delay  Relay  is  primarily  de 
Signed  for  use  m  electronic  circuits 
or  in  ony  opplication  where  it  is 
desired  to  provide  a  fixed  time  de 
loy  between  the  closing  of  a  control 
circuit  and  the  subsequent  closing 
or  opening  of  a  secondary  circuit. 

Type  HTI  Relays  are  available 
in  moximum  time  ranges  from  30 
seconds  to  30  minutes 


1'  1 

r  i! 

r 

J.* 

R  /i 

i 

°  For  complete  information,  write  for  Bulletin  No.  4000A 

THE  R.  W,  CRAMER  CO.,  Inc. 


•  OX  a,  CINTItItOOK,  CONN. 


li/tililirs  of  ihlm/iiiihli  liiiihi^  ihrins  fur  uiuri  ihiiii  25 
INTERVAL  TIMERS  •  TIME  DELAY  RELAYS  ■  RESET  TIMERS  •  CYCLE  TIMERS 
PULSE  TIMERS  •  RUNNING  time  METERS  •  PERCENTAGE  TIMERS 


TUIES  AT  WORK  (ceatiiiwd) 

gram  of  Fig.  4.  The  unknown  is 
applied  through  the  input  squaring 
amplifier  and  fast  gate  to  the  count¬ 
ing  circuit  on  direct  frequency 
measurement  as  described  previ¬ 
ously.  A  time  base  lying  between 
0.0001  sec  and  1  sec  is  applied 
through  the  input  switch  to  the 
amplitude  discriminator.  The  time 
base  is  set  by  the  position  of  the 
multiplier  switch  in  the  time-base 
circuits. 

A  decade  scaler,  following  the 
amplitude  discriminator,  divides 
the  time  bases  generated  by  a 
factor  of  ten.  The  decade  scaler 
operates  into  a  gate  that,  on  auto¬ 
matic  measurements,  is  always  open 
so  that  the  output  of  the  scaler  is 


FIG.  4 — CompUt*  block  diaqrom  oi  tho 
counlor 


fed  to  the  gate  for  the  resetting 
circuit  and  to  the  delay  multi¬ 
vibrator  that  feeds  the  fast  bistable 
multivibrator. 

The  fast  gate  and  the  gate  to  the 
resetting  circuit  are  opened  and 
closed  by  the  fast  bistable  multi¬ 
vibrator.  The  multivibrator  is  so 
arranged  that  one  gate  is  always 
closed  when  the  other  is  open. 

After  a  pulse  comes  from  the 
decade  scaler  and  passes  through 
the  first  gate,  it  is  fed  both  to  the 
delay  multivibrator  and  to  the  gate 
for  the  resetting  circuit.  The  pulse 
triggers  the  resetting  circuits,  if 
the  gate  is  open,  clearing  the  count¬ 
ers  and  resetting  them  to  zero.  At 
the  same  time,  the  pulse  has  trig¬ 
gered  the  delay  multivibrator  which 
delays  the  triggering  of  the  fast 
bistable  multivibrator  for  a  fixed 
interval  of  100  (isec. 

After  the  end  of  the  lOO-jisec 
period,  the  delay  multivibrator 
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problw  Analrsl*  Report  #32 


IXserlptlont 

1  In  ordw  to  eoaporo  tbo  output  vk««  form  of  throo  dlfforont  lino  ToltofO 
*  rMoloton.  o  Wtent  Tjrpo  304-H  oselllofrmph  wno  oonnoetod  to  ^  output  of 
In  turn.  Hoculotoro  i  and  B  woro  loadod  with  2»  i^to  ****J^^ 

loadod  br  «o  oddltloool  550  untto,  olnco  It  In  rotnd  for  wich  frontor 

2.  of  tho  u*TO  fonM  won  rooordod  with  n  onolllofmph  rocord  eaMorn. 

^  lit  #11  torn  of  Fi*uro  1  woro  eonnoctod  hotiMon  tho  rofulotor  ontputo  nd 

1  Input  and  tho  uuro  fonaa  worn  aob.n  rooordod  for  conporlaon. 

^  «  Outout  .  120  K  ^  Output 


60  eyelo 
lino  alfnal 


tr:  ''Tclo 

lino  signal 


(B)  Attonxiatlon:  lOA 


(A)  Attonuatloni  5 A 


Rosultat 

rig.  2  shows  tYm  signal  woroforu  of  output  of  throo  dlfforont  lino  rogulotoro 
without  oxtomal  f  11  tor  dlapli^od  on  a  ftiHont  Typo  lOA^-R. 


No  Bxtomal  Plltor 


Photography  mokes  a  sine  wave’s  signature  indelible 


The  oscillograph  traces  analyzed  in  this  report 
leave  no  doubt  as  to  results.  Every  detail  of 
wave  form  is  captured  by  photography  for 
quick,  accurate  reference.  A  similar  test  need 
never  be  set  up  again  because  of 
drawings  or  faulty  memory. 


Team  your  oscillograph  with  photography 
and  you  make  it  a  recording  device  that  gives 
you  clear,  sharp,  incontrovertible  records.  It 
saves  time  and  money,  and  makes  your  work 
inaccurate  much  easier.  Eastman  Kodak  Company,  Indus¬ 
trial  Photographic  Division,  Rochester  4,  N.  Y. 


PHOTORECOROING ...  an  impoitant  function  of  photography 


r  Process  Control 
dustriol  Applicot'O"" 


0^  ^/ie4e  and  OtAct  and  ^Hdu^titf 


INDUSTRIAL  TIMER  CORPORATION 


Here,  incorporated  into  a  single,  compact  unit,  you 
obtain  all  the  features  that  spell  performance,  dependability, 
and  long  life. 

Quality  designing  has  assured  exceptional  accuracy — 
plus  simplicity  that  means  trouble-free  operation. 

Quality  engineering  has  built  in  dependability  and 
strength — produced  a  precision  instrument  that  stands  up 
under  hard  industrial  usage  day  in  and  day  out. 

TIME  SETTING — The  long  pointer  of  the  timer  is 
simply  turned  to  the  dial  calibration  corresponding  to  the 
time  cycle  required.  (The  red  actuating  arm  automatically 
takes  the  same  position.) 

When  the  timer  is  hooked  up  to  a  power  source,  its 
motor  runs  continuously.  Upon  pushing  the  starter  button, 
a  magnetically  engaged  clutch  operates— causing  the  red 
actuating  arm  to  start  traveling  immediately. 

RESET — the  instant  the  red  actuating  arm  completes 
the  time  cycle,  the  clutch  is  disengaged,  and  the  arm  is 
returned  to  its  reset  position  by  spring  action  in  a  fraction 
of  a  second.  Thus  reset  is  automatic  and  instantaneous. 

You  will  find  this  Industrial  Timer — product  of  our 
long  experience  and  close  association  with  innumerable 
practical  applications — unsurpassed  for  process  control  in 
industrial  applications  where  precision  timing  and  absolute 
dependability  are  essential. 

Write  us  today  for  complete  details — or,  if  you  would 
like  to  send  us  specifications,  we  shall  be  glad  to  make 
recommendations  based  on  your  particular  needs. 


suns  PAI  INDUSTRIAL  TIMIRS 
Tb«  limpU  clutcb  ni*ebaai*ia  mab**  il  p 
ell«r  Ibis  typ*  timsr  ia  a  aumbsr  el  modsli 
Irom  PAB-SS  le  tbs  PAB-3H.  as  loUows: 


(sibts  to 
raagiag 


PAB-SS 

PAB-ISS 

PAB-30S 

PAB-60S 

PAB-3M 

PAB-SM 

PAB-1SM 

PAB.30M 

PAB-60M 

PAB.3H 


S  cycisi  to  S  tecondi 
%  tscond  lo  IS  tsconds 
’/]  second  lo  30  seconds 

1  second  to  60  seconds 

2  seconds  lo  3  minules 
S  seconds  lo  S  minules 

IS  seconds  to  IS  minutes 
30  seconds  to  30  minutes 
60  seconds  to  60  minutes 
2  minutes  to  3  hours 


S  cycles 
'4  second 
’4  second 

1  second 

2  seconds 
S  seconds 

I S  seconds 
30  seconds 
60  seconds 
2  minutes 


aEcmoNics 


Tim«  0«lay 

Mullt-com 

Monwpl 

Tandem  Automatic 

Running  | 

Timtrt 

ttcycling  Tiiii«ri 

S«t  Tlinert 

Recycling  Timers 

Tim*  Mufurt 
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about  glass? 


PRODUCT 

ENGINEERING 


GLASS 
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ELECTRONIC  SALES  DEPARTMENT  —  E  LECTR I  CAL  PRODUCTS  DIVISION 


LET  CORNING  TECHNICAL  SERVICES 


HELP  SOLVE  YOUR  PROBLEMSI 


l.iki  most  materials,  glass  for  efeetronic  applications  must  be  rarefully 
seleEla^  and  properly  engineered  to  the  application  involved.  When  you 
come  to  Coming  for  your  electronic  glass  requirements  you  have  avail¬ 
able  cxMEpble  technical  services  to  help  solve  these  problems. 

S|M‘ciaIiet»te  pnMhHk  engineering,  glass  working  techniques,  and  de¬ 
sign  are  ready  lo  go  to  work  for  you.  And  their  experience  is  backed  by 
complete  and  modem  research,  pilot  plant  and  manufacturing  facilities. 

What's  more.  Corning  has  developed  hundreds  of  glasses  with  widely 
varying  electrical  characteristics.  W  hether  you  need  low  loss,  high  di¬ 
electric  constant  and  strength,  or  low  power  factor.  Coming  has  a  glass 
to  lit  your  requirements.  So  why  not  take  advantage  of  the  services 
Corning  has  waiting  for  you.  For  further  information,  write  to  depart¬ 
ment  Fi-12,  Corning  Glass  Works,  (Corning,  N.  Y. 
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MAKING 

BOOSTER  HISTORY 

THE  TV-1 


(continued) 


TUBES  AT  WORK 


causes  the  fast  bistable  multi¬ 
vibrator  to  switch,  opening  the 
fast  gate  and  closing  the  resetting 
gate.  Because  the  counting  cir¬ 
cuits  have  been  cleared  and  reset  to 
zero,  the  next  unknown  admitted 
through  the  fa.st  gate  will  be 
counted. 


Navy  Primary  Standard 
Frequency  Meier 

By  John  M.  Carroll 

Enaign^  I'SSH 
Wnahington,  I).  V. 

(tm  Military  Leave  /rom  Klectkonic8> 


Permitting  measurements  to  the 
cycle  from  15  kc  to  27  me  with  ac¬ 
curacy  of  one  cycle  in  10  me,  the 
model  LAM  precision  frequency¬ 
calibrating  equipment  provides  pri¬ 
mary-standard  f  requency-measur- 
ing  .service  for  the  U.  S.  Navy.  Used 
by  frequency  measuring  units  sta¬ 
tioned  near  large  naval  shore  radio 
in.stallations,  the  instrument  makes 
possible  round-the-clock  coverage  of 
primary  naval  broadcast  stations 
and  frequent  spot  checks  on  mobile 
transmitters  to  insure  compliance 
with  navy  frequency  tolerances, 
±0.005  percent  for  fixed  transmit¬ 
ters  and  ±0.015  percent  for  mobile 
units.  The  equipment  is  presently 
being  replaced  with  Reeves-Hoff- 
man  AN-FRM3  gear.  This  equip¬ 
ment  extends  the  frequency  range 
upwards  to  400  me. 

The  LAM  differs  from  other  pre¬ 
cision  frequency  measuring  equip¬ 
ment  in  that  it  provides  for  rapid 
measuring  and  double  or  triple 
checking  of  each  measurement  as 
well  as  primary  standard  accuracy. 
The  frequency  range  of  the  equip- 


ThE  Turner  Television  Booster  Model  TV-1  has  been  on 
the  market  for  less  than  a  year,  but  already  is  making 
booster  history.  Reports  from  fringe  areas  all  over  the 
country  are  loud  in  their  praise  of  the  consistently  superior 
performance  of  the  TV-1.  Wherever  boosters  are  com¬ 
pared  the  Turner  TV-1  produces  the  sharpest,  clearest  pic¬ 
ture  . . .  the  crisp,  natural  sound  TV  viewers  seek. 

Turner’s  advanced  electronic  engineering,  plus  solid, 
quality  construction  make  the  difference.  The  low -noise- 
level  Cascode  circuit  stabilizes  the  picture,  reduces  noise  and 
snow  to  a  minimum,  and  produces  an  excellent  picture 
under  fringe  area  receiving  conditions  that  nullify  the  best 
efforts  of  many  other  boosters. 

Single  knob  continuous  tuning  permits  fine  adjustment 
for  best  possible  reception  of  both  picture  and  sound. 
Three  position  control  switch  turns  on  TV  set  only,  'TV 
set  and  booster,  or  shuts  off  both  set  and  booster.  The  TV-1 
also  may  be  used  to  amplify  FM,  mobile  and  aviation 
radio  signals. 

The  unit  is  quickly  and  easily  installed.  Attaches  to  any 
television  set.  Attractive  styling  and  neutral  finish  harmo¬ 
nize  with  any  furniture  design. 

Contact  your  Turner  representative  or  write  direct. 


For  flic  best  possible  TV  recepTioii,  tvni  fe 


K  COMPANY 

Coder  Repids,  Iowa 
EXPORT: 

Ad.  Aurleme,  Inc., 

M  Rreod  Street,  New  York  4 


905  17tli  Street  N.E. 

IN  CANADA: 

Conadien  Marceai  Co., 
Toroato,  Oat.,  aad  Braachet 


FIG.  1— Normal  moasurinq  procedure 
using  9.  10  and  11-kc  standard  har¬ 
monics 
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ANTENNA  MIXING 
PANEL 

- 

HARMONIC 

AMP 

_ HZ 

1 

COMMJMCATONS 

RECEIVER 

9. 10.  a  ii-Kc 
HARMONC  GEN 

-  1 

1 

COMPARISON 

OSOLLOSCOPE 

lOO-KC 

AMP 

_Z^ 

1 

INTERPOLATION 

OSC 

(0  TO  SOOO  CPS) 

lOO-KC  CRYSTAL 
OSC 

The  measurement  of  very  small  capacitances  at  radio  frequencies 
is  sometimes  a  difficult  problem.  To  simplify  this  important  meas¬ 
urement,  G-R  has  developed  the  Type  i612-AL  R-F  Capacitance 
Meter,  having  two  ranges  from  zero  to  10  micromicrofarads  and 
zero  to  100  micromicrofarads. 


CoDapact,  very  eimple-to-use,  accurate 
and  rdiable,  thia  new  meter  fills  a  demand 
for  many  meaaurementa  of  small  capaci¬ 
tances  such  as: 

Cwfc  CmcHw  —  tubular  ceramics  (insu¬ 
lated  and  uninsulated),  disc-type  cer¬ 
amics,  tubular  ceramics  included  in  v-t 
sockets 

MWM  Mka  Cipicihn  —  foil-  or  silver-mica 

VmMIs  TrkMMr  Capadtsn  —  variable  mica, 
variable  plate-type,  variable  multi-cup- 
type  air,  variable  ceramic,  and  variable 
pi^n-type  with  glass  dielectric 

VKMihTito  S«Ms 

The  operation  of  the  instrument  is  very 
simple.  Merely:  (1^  set  the  main  dial  to  one 
of  its  two  zero  pomts,  (2)  turn  "Zero  Ad¬ 
just"  dial  for  maximum  meter  reading, 
(3)  turn  "Output  Adjust”  dial  for  full- 
scale  reading  on  meter.  Connect  the  un¬ 
known  to  the  "X”  terminals  and  retune 
the  main  dial  to  obtain  maximum  meter 


reading.  The  capacitance  of  the  unknown 
is  then  indicate  directly  by  the  main 
dial  setting. 

The  capacitance  accuracies  are:  LOW 
RANGE  of  0  to  10  mmI:  ±0.03  M^f  below 
1  liiit,  and  ±3%  between  1  and  10 
HIGH  RANGE  of  0  to  100  mmL  ±0.3  mif 
below  10  mmL  and  ±3%  between  10  and 
100  MMf. 

On  the  10  >iMf  range,  the  first  mmI  occu¬ 
pies  almost  one-half  of  the  scale  length,  and 
settings  can  be  made  to  0.002  aaf! 

In  addition,  the  meter  can  be  used  to 
approximate  the  dielectric  loss  by  obsen^- 
ing  the  amount  by  which  the  final  tuning 
adjustment  during  measurement  fails  to 
reach  full-scale  on  the  indicatiM  meter. 

Together  with  itscompanionTy  pe  161 2- A 
R-F  Capacitance  Meter  (with  ranges  of  0 
to  1200  nnt  and  0  to  80  aaf)  this  new  meter 
provides  an  unusually  simple,  accurate 
and  direct  method  for  measuring  capaci¬ 
tances  over  a  very  useful  range,  at  radio 
frequencies. 


TYK  1612-M.  R-F  CAPACITANCE  IKTER  ...  $170 
TYPE  1112-A  R-F  Cipacltsacs  Mstsr . 170 


For  tht  measurtment  of  r-f  capaci¬ 
tance  of  tube  sockets,  IkeseadaMort  A 
are  required.  Three  are  aeailable:  • 
Type  J6I2-P1  for  7-pin  miniature 
sockets,  to  measure  "No.  4  contact 
to  all"-.  Type  1612-PZ  for  octal 
sockets,  to  measure  "No  4.  contact 
to  all";  Type  1612-PJ  for  9-pin 
miniature  nooal  socket,  to  measure 
“No.  5  contact  to  all."  The  adapt¬ 
ors  M  into  and  shield  around  the 
“X"  terminals  on  the  meter.  They 
are  priced  at  $9.00  each. 


In  shiftini  from  one  range  to  as- 
other,  no  extra  ^nel  switching  is 
required.  The  change  in  range  is 
accomplished  automatically  as  the 
dial  is  rotated  from  one  half  of  the 
scale  to  the  other,  the  switch  shown 
above  automatically  performing  the 
operation. 


FIVE  RECORDED  INTERVIEWS  daily  were 
made  by  Mai  Hansen  during  WOW’s 
Farm  Study  Tour.  The  recordings  were 
air-mailed  to  the  studio  for  broadcast  on 
WOW’s  daily  Farm  Service  Reporter 
program.  “&otch”  Sound  Recording 
Tape  captures  every  sound,  reproduces 
•it  with  a  fidelity  unmatched  by  any 
other  recording  medium. 


SMOOTHLY-PACED  PROGRAMS  are  guar¬ 
anteed,  production  problems  sim^ified 
with  “Scotch”  Sound  Recording  Tape. 
Changes  can  be  made  and  dubbed  in 
without  re-assembling  the  entire  cast; 
shows  can  be  recorded  a  portion  at  a 
time;  fluffs  and  miscues  can  be  edited 
out;  recordings  can  be  lifted  from  tape  to 
tape  without  noticeable  loss  of  quality. 


EIGHTY  3M  SOUND  - ENGINEERS  in  the 

field— backed  by  20  technical  experts  in 
the3M  laboratories — stand  ready  to  give 
you  technical  assistance  with  any  re¬ 
cording  problem  you  may  have.  Call 
your  local  3M  Service  Representative, 
or  write  us  direct:  Dept.  E-121,  Min¬ 
nesota  Mining;  &  Mfg.  Co.,  St.  Paul  6, 
Minn.  No  obligation,  of  course. 


"NO  WORRIES  ABOUT  LEVEL  CHANCES 
WITH  'SCOTCH’  SOUND  REC0RDIN6  TAPT 

Sits  GIori  FlyHB,  Assl  Chief  ERlimer,  sutioil  WOW,  ORllha,  Neb.  switch  from  reel  to  rwl  without  worrying  about  level 

changes.  Flynn  is  shown  with  the  recording  equip- 
“You’realwayssureofuniform  output  when  you’re  tnent  he  used  on  WOW’s  recent  East  Coast  Farm 
using  ‘Scotch’  Sound  Recording  Tape,”  says  Mr.  Study  Tour,  a  6000-mile  tour  of  farming  areas  taken 
Flynn.  “Thanks  to  its  unvarying  coating  you  can  by  a  large  group  of  Nebraska  farmers. 


IMPORTANT:  There’s  more  than  one  brand  of  sound  recording 
tape.  Insist  on  the  “SCOTCH”  brand,  the  lubricated  tape  that 
gives  matchless  fidelity,  clarity  of  reproduction,  freedom  from 
distortion.  Used  by  all  major  networks  and  for  master  re¬ 
cording  by  record  companies. 

'IIm-  t«rui  "SCOTCH'*  aud  the  plaid  deeien  ere  reflitered  trademarka  for  Sound  Recordinf  Tape  made  in  UJj.A.  by  MlNNESOl'A  MINING  &  MKG.  CO.. 
St .  Haul  6,  Minn.  — alao  makera  of  "Scotcn*'  Brand  Preaeure-aenaitive  Tapea.  "Underaeai"  Rubbwized  Coatinx,  "ScoUdliite"  Reflective  Sheeting,  "Safety-Walk" 
Non-Slip  i^rfaeing,  "dM”  Abraaivea,  "3M"  Adhoaivea.  General  Export:  Minn.  Mining  tk  Mfg.  Co.,  Internatiolul  Diviaion,  270  Park  Avenue,  New  York  17,  N.Y. 
Ill  t'uiuida:  Minn.  Mining  &  Mfg.  of  Canada,  Ltd.,  laindon,  Canada. 
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“SCOTCH”  SOUND  RECORDING  TAPE  GIVES 
YOU  THESE  EXTRA  CONSTRUCTION  FEATURES 

•  REEL  TO  REEL  UNIFORMITY  —  controlled  coating  as¬ 
sures  consistent  output. 

•  THINNER  CONSTRUCTION— resists  temperature  and 
humidity  changes. 

•  NO  CURLING  OR  CUPPING— tape  lies  flat  on  record¬ 
ing  head  unaffected  by  humidity. 

•  UNIFORM  TAPE  SURFACE— no  "dropouts”  on  re¬ 
cordings  due  to  surface  irregularities. 

•  LONGER  TAPE  LIFE — special  lubricating  process  reduces 
friction. 

•  GREATER  SENSITIVITY — more  output  on  your  present 
machine  setting. 


miniaturized 

.  ly EULAf^  C^RAMICONS  J 


•  *DCoi4i<>H  ' 

ERIE  RESISTOR  CORP.,  ERIE,  PA 

,  LONDON  ENGLAND  TORONTO  CANADA 


•  N«w  Higher  Capacitance  Values  in  Standard  Size 
Tubular  Ceramicons 


Radial  Lpad  Non-lnsulated  (Illustrated) 
#  Available  Radial  Lead  Phenolic  Insulated 
jy  Axial  Lead  Molded  Insulated  (Styles 

I  comparable  to  301  and  302  only) 


MAXIMUM 

CAPACITANCE 


Compare  for  size  with  other 
Ceramic  Capacitors,  and  spec¬ 
ify  ERIE  GP3  Miniature  Cerami¬ 
cons  for  Space  Saving  By-Pass 
and  Coupling  Applications. 


STYLE  301 

.200  X  .400 


GPS  Ceramicons  are  manuiactured 
with  the  use  of  a  high  dielectric 
constant  ceramic  developed  espe¬ 
cially  for  these  compact  tubular 
capacitors.  Basic  development 
work  has  been  accomplished  over 
the  past  few  years  in  Erie's  engi¬ 
neering  laboratories.  Since  1949 
these  units  have  been  made  on 
special  order,  and  they  are  now 
available  in  production  quantities. 

JVn'te  for  complete  information 
and  samples 


STYLE  302 

.200  X  .656 


STYLE  307 

.230  X  .860 


Tohrance  on  Copocifoncc.  -r  80%,  —  20% 

Hi  Pol  Tost:  1500  YDC 

lifo  Tost:  700  VDC  WOO  houn  at  85  C 
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TIMING  MOTORS 

For  Industrial  •  Military  -  Commercial  Uses 


1600  SERIES: 

LOW  COST  VERSATILITY 

Spocificolly  dosignod  ot  o  itondord 
componont  for  tho  widost  possiblo  ran90 
of  timing  oppikotions  with  17  stondord 
spoods  from  60  rpm  to  1  rovolwtion  por 
hour. 


4400  SERIES: 

SLOW  YET  COMPACT 

Dosignod  for  small  site  ond  low  cost  in 
oppikotions  requiring  slower  speeds  from  6 
hours  to  7  days  per  revolution. 


H  AYDO  N 

AT  TORRINGTON 


3100  SERIES: 

HEAVY  DUTY  DEPENDABILITY 

For  control  ond  instrument  applications  that 
require  a  heavy  duty  train  and  speeds  from 
1  hour  to  14  doys  per  revolution. 


COMPLETE  SPECIFICATIONS  - 

Uteroture  giving  complete  design  ond  ..  ^  | 

engineering  specificotions  will  be 

sent  on  roquest.  Ask  for  the  cotolog  "*** 

which  best  suits  your  need.  ^^9 

TIMING  MOTORS 'TIMING  DEVICES  >  CLOCK  MOVEMENTS 

Write  for  whichever  catalog  you  need 

HAYDON  Mlanufacturing  Co.,  Inc. 

SUBSIDIARY  OF  GENERAL  TIME  CORPORATION 

2436  ELM  STRECT 
TORRINGTON,  CONNECTICUT 


ment  may  also  be  extended  upwards 
to  160  me  with  only  a  slight  loss  in 
accuracy. 

j  Douhle-Chtek  Meamring 

I  Figure  1  shows  the  normal  meas¬ 
uring  procedure  using  standard 
harmonics  of  9,  10  and  11  kc.  This 
is  the  method  used  when  the  as- 
i  signed  frequency  of  the  incoming 
signal  is  known.  The  output  of  the 
I  100-kc  crystal  oscillator  is  amplified 
1  in  the  100-kc  amplifier  which  also 
provides  isolation  of  the  oscillator 
from  the  rest  of  the  equipment.  The 
'  100-kc  standard  output  is  then  di- 
I  vided  in  the  harmonic  generator 
and  standard  outputs  of  9,  10  or 
11  kc,  rich  in  harmonics,  may  be 
selected  by  a  wafer  switch  in  the 
harmonic  generator  unit.  The  har¬ 
monic  output  is  amplified  by  the 
harmonic  amplifier  and  fed  to  the 
antenna  mixing  panel. 

A  shielded  wafer  switch  in  the 
mixing  panel  permits  selection  of 
up  to  six  antennas  while  anticapaci- 
j  tance  switches  allow  either  the  in- 
I  coming  signal,  the  harmonics  or 
both  to  be  fed  to  the  r-f  section  of 
any  one  of  three  standard  navy  com¬ 
munications  receivers.  These  cover 
the  spectrum  from  15  kc  to  27  me 
and  provision  is  made  for  a  vhf  re¬ 
ceiver  to  cover  from  30  to  160  me. 
Since  the  presence  of  the  harmonics 
on  the  antenna  would  cause  intoler¬ 
able  interference  in  near-by  receiv¬ 
ers,  a  wide-band  isolation  amplifier 
is  incorporated  in  the  mixing  unit. 
It  uses  a  single  6AB7  with  both 
shunt  and  series  peaking  coils  in  the 
plate  circuit.  The  degree  of  isola¬ 
tion  thus  provided  has  not  always 
proved  adequate,  however,  and  most 
stations  use  additional  antenna  mul¬ 
ticouplers. 

Both  the  incoming  signal  and  the 
standard  harmonics  are  fed  to  the 
I  r-f  section  of  the  receiver  used.  Due 
to  the  sharp  tuning  and  narrow 
j  band-pass  characteristics  of  Navy 
receivers,  the  receiver  audio  output 
is  always  the  beat  difference  be- 
j  tween  the  incoming  signal  and  the 
i  nearest  standard  harmonic  and  is 
between  0  and  6,000  cycles  in  fre¬ 
quency.  The  difference  frequency 
is  placed  on  either  the  horizontal  or 
!  vertical  deflection  plates  of  the  com- 
j  parison  oscilloscope. 

The  output  of  the  interpolation 
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STOKES  mim 

PilMPS-OAtidUiClo' 

yiUMW^f/lHUdnj 


High  volumetric  and  mechanical 


efficiency  make  these  famous  pumps  economical 
and  reliable  units  in  any  vacuum  system. 


Capacities  of  Stokes  Microvac  Pumps  run  from  15  to 
500  cfm  .  .  .  pressures  to  10  microns  absolute.  Power 


consumption  is  low  and  the  tO( 


mounted  motor  contributes  to  compact 
design  requiring  minimum  floor  space. 


Send  for  FREE  Stokes 
Voiuum  Cokulotof.  This 
slide  rule  determines  needed 
pump  (opocity  for  any  job.  .  . shows 
Centigrode  to  Fahrenheit  conversion 
Other  useful  conversion  tobies 
and  scales  on  reverse 

of  rule  ■ 


Lubrication  of  the  four  moving  parts  (including  the 
exhaust  valve  of  corrosion-resistant  Teflon)  is  fully  automatic.  There 
are  no  stuffing-boxes  or  grease  fittings,  and  no  packing. 

Parts  are  precision-finished,  standard  and  interchangeable.  Freedom 
from  wear  assures  years  of  trouble-proof  service. 

Stokes  is  the  only  manufacturer  of  equipment  for  complete 
vactium  systems,  iixrluding  Microvac  mechanical  pumps,  oil  difliisioiv 
pumps,  McLeod  Gages  and  Vactium  Valves. 


Consult  with  Stokes  on  the  application  of  vacnium  to  rotary  exl[)aust 
machines,  house  vacnium  | 

systems,  vacuum  impreg- 
nation,  vacnium  fumacas, 
vacnium  metallizing, 
other 

which  vacnium  deserves 


STOKE 


r.  J.  nOKIB  MACHI 
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Aircraw  /nsfrumenfs 

X 

and  Controls 


'V 


For  precision 
and  dependability 
look  to  Kollsman 


tlSAl 


IlMHURIT.  NIW  YORK 


Kollsman  Instrument  Corporation 


eilNOAlE,  CALIFORNIA 


Standard  coil  products  co  inc. 
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ALLIED  CONTROL  RELAYS 

M  iullt  ufitk 


DEPENDABILITY 


PRECISION  PERFORMANCE 


LONG  LIFE 


ECONOMY 


CUT-AWAY  VIEW 
OF  RELAY  STACK 


The  Allied  Control  Co.  has  built 
a  long  and  enviable  record  as  a 
quality  supplier  of  control  relays 
to  both  private  industry  and  gov¬ 
ernmental  services. 


COSMAlITt  TUBING 


CLEVELITE*  and  COSMALITE* 

Laminated  Phenolic  Tubing 

combines  electrical  and  physical  properties  to 
meet  the  most  exacting  requirements. 

CLEVELITE  is  produced  in  six  grades  .  .  . 
COSMALITE  in  four  grades  .  .  . 

A  grade  for  EVERY  need. 

Cleveland  Container's  large  production  facili¬ 
ties  further  ensure  minimum  production  costs  as 
well  as  dependable  deliveries. 

Why  pay  more?... for  the  BEST  call  CLEVELAND 

*  Re«.  U.  i.  Pat  Off 


Their  S  K  Relay  shown  above,  is  typical 
of  the  various  Allied  Relays  in  which 
CLEVELAND  CONTAINER  tubing  pro¬ 
vides  excellent  service. 


It  is  likewise  the  answer  for  hundreds 
of  other  problems  of  manufacturers  in 
the  electrical  industry. 


MEYELAMD  CONTAINERS 

*101  ■AIBIBTON  AVI.  CLIVIIAND  X,  OHIO 


Write  today  for  our  new  de¬ 
scriptive  brochure.  Also  ask 
for  quotations  and  samples 
to  meet  your  exact  specifi¬ 
cations. 
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DO  YOU  MAKE 


If  to,  you’ll  bo  well  repaid  by  getting  ttie 
facts  on  a  special  group  of  Pure  Ferric 
Oxides,  developed  by  Williams  and  manu¬ 
factured  especially  for  this  purpose. 

Williams  Ferric  Oxides  analyze  better  than 
99%  FeiOa.  They  contain  a  minimum  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right’’  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufactiire  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How’’  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.,  Easton,  Pennsylvania. 


OLOR 


I 

C.  K.  WILLIAMS  ft  CO. 

Saatsn,  Pa.  •  Caat  St.  Louis,  III.  •  Cmoryvillo,  Cal. 


FIG.  2 — Maasurinq  procadura  using 
batarodyna  iraquancy  malar  to  axtand 
ronqa  to  160  me 

j  oscillator  is  placed  on  the  opposite 
I  plates  of  the  comparison  oscilloscope 
!  and  zero  beat  is  determined  by  the 
{  oval  Lissajous  pattern.  The  beat 
j  difference  frequency  is  read  directly 
I  from  the  interpolation  oscillator. 

'  The  oscillator  is  calibrated  before 
each  measurement  by  comparison 
with  the  standard  harmonic  of  1  kc 
closest  to  the  difference  frequency 
to  be  measured.  It  is  free  from 
drift,  the  output  being  the  audio 
beat  difference  of  two  Colpitts-type 
r-f  oscillators. 

Measurements  are  taken  using  all 
,  three  harmonic  series  if  possible. 
It  is  always  possible  to  obtain  at 
least  two  measurements  of  any  fre¬ 
quency  from  15  kc  to  27  me.  The 
operator  finds  the  closest  harmonic 
of  the  series  used  in  a  table  and 
either  adds  or  subtracts  the  meas¬ 
ured  audio  beat  difference.  Meas¬ 
urements  made  using  two  or  three 
harmonic  series  must  agree.  Ex¬ 
perienced  navy  operators  have  made 
accurate  measurements  in  12 
seconds. 

Harmonic  Generator 
In  the  9  and  11-kc  channels  of 
the  harmonic  generator,  the  output 
of  the  100-kc  amplifier  goes  through 
a  frequency-multipling  stage  which 
yields  900  and  1,100  kc  respectively. 
In  each  channel,  there  are  two  mul¬ 
tivibrators  synchronized  for  10-to-l 
!  frequency  division.  The  output  of 
'  the  unit  is  then  9  or  10  kc  rich  in 
harmonics.  A  single  synchronized 
multivibrator  affects  10-to-l  fre¬ 
quency  division  in  the  10-kc  chan¬ 
nel. 

The  harmonic  amplifier  provides 
a  substantially  flat  response  for 
harmonics  of  9,  10  and  11  kc  up  to 
I  I  42  me.  The  unit  also  provides  ampli- 
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In  one  respect  at  least,  Delco  Radio  is  like  our  fine- 
feathered  friend,  the  ostrich  .  .  .  too  conspicuous 
to  be  overlooked.  You  see,  Delco  radios  are  in  use 
everywhere  today  ...  in  countless  thousands  of 
passenger  cars,  trucks,  buses  and  other  vehicles. 

Yes,  the  same  assembly  lines  that  turned  out  vast 
quantities  of  radio  and  electronic  equipment  in 
World  War  II  are  now  producing  for  peace  at  an 
even  greater  rate  .  .  .  nearly  2,000,000  radio  sets 
in  1990  alone! 

Our  object  in  telling  you  this.^  It’s  simply  to  let 
you  know  that  Delco  Radio  is  bener  equipped 
than  ever  to  produce  for  America’s  armed  forces. 
Our  special  talents,  rich  experience  and  broad 
facilities  are  now,  as  always,  at  Uncle  Sam’s  dis¬ 
posal.  Delco  Radio  Division  is  reporting  for  duty! 


Delco  Radio 


DIVISION,  GENERAL  MOTORS  CORPORATION 
KOKOMO,  INDIANA 


ELECTRONICS  — Dacamkar,  1951 


1 


S 


special  harnesses 

CABLES, 

CORDS  J 

for  Militari! 
equipment 


/If  you  have  a  wirmg 
problem  on  any  of  your  , 
Defense  Projects,  consult 
Lenz.  Here  is  a 
dependable  source  for 
Harnesses,  Cables  and 
Cords,  constructed  of 
JAN-C-76  Approved  Wire, 
that  can  speed  up  your 

assembly  operations. 
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PRODUCTION  g*tt  a 

SHOT  IN  THE  ARM 

whh  KINNCY  VACUUM  PUMPS  ^ 


KINNEY  MANUFACTURING  COMPANY 
3S6S  Wotkington  St^  Rettoii  30,  Mom. 

G«ntl«men: 

Please  send  illustrated  Bulletin  V45.  We  ore  interested  in: 


Q  Vacauai  •xhemtiaa  Q  Ve<«Mn  ceetiaa  Q  VecewM  dllstilletien 

(~[  VacuMB  ■Mtellarnr  Q  Vaceeai  eahySratlaa 
Nome . . . . .  Company 

CHy . . . - . .  Skria - 


Here,  at  The  Upjohn  Company,  Kalamazoo,  Michigan, 
Kinney  Vacuum  Pumps  produce  low  absolute  pressures  for 
freeze-drying  penicillin.  Here,  as  in  countless  other  im¬ 
portant  process  plants,  vacuum  .  .  .  created  by  Kinney 
Pumps  ...  is  the  "shot  in  the  arm"  that  keeps  production 
rolling  dependably,  smoothly,  economically. 


Wherever  Kinney  Pumps  are  at  work—  the  laboratory, 
the  pilot  plant,  or  the  production  line  —  you  can  count  on 
fast  pump  down  plus  complete  reliability.  It's  this  com¬ 
bination  of  speed  and  stamina  which  Kinney  Pumps  bring 
to  industries  the  world  over.  Pumps  are  available  in  eight 
Single  Stage  Models  (702  to  1 3  cu.  ft.  per  min.  —  for  low 


FORIION  RIPRIMNTAnVISt  Gviwrol  Engliwcriiig  Co.  (RodcIHto) 
Lld.«  Stotion  Works,  iory  Rood.  Ro<kliflo.  LoiKOsKiro.  Englond  •  .  o 
Horrocks,  RoMbwrgh  Lid..  Molbourno,  C.  I.  Austrolio  •  .  .  W.  $. 
Tkomos  A  Toylor  Pty.«  ltd..  Jekonnosbvrg.  Union  of  Sooth  Afrko  •  •  • 
Novoloctrk.  ltd..  Zorich.  Swtlxorlond  •  o  .  C.I.R.R..  Rioszo  Covoor  25. 
Romo.  Holy. 


absolute  pressures  to  10  microns  or  better),  three  Com¬ 
pound  AA^els  (46  to  4.9  cu.  ft.  per  min.  —  for  low  abso¬ 
lute  pressures  to  0.5  micron  or  better).  Return  coupon 
today  for  complete  details.  KINNEY  A^NUFACTURING 
COMPANY,  Boston  30,  AAass.  Representatives  in  New 
York,  Chicago,  Cleveland,  Houston,  New  Orleans,  Phila¬ 
delphia,  Los  Angeles,  San  Francisco,  Seattle. 
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BALLANTINE 

STILL  THE  FINEST 

in 

ELECTRONIC  VOLTMETERS 

Ballantine  pioneered  circuitry  and  manufacturing 
integrity  assures  the  maximum  in 

SENSITIVITY  •  ACCURACY  •  STABILITY 


•  All  models  have  a  single  easy- 
to-read  logarithmic  voltage 
scale  and  a  uniform  DB  scale. 

•  The  logarithmic  scale  assures 
the  same  accuracy  at  all 
points  on  the  scale. 

•  Multipliers,  decade  amplifiers 
and  shunts  also  available  to 
extend  range  and  usefulness 
of  voltmeters. 

•  Elach  model  may  also  be  used 
as  a  wide-band  amplifier. 


FREQUENCY  RANGE 

VOITAGE  RANGE 

INFUT  IMPEDANCE 

ACCURACY 

300 

10  to  150,000  cycki 

2%  up  to  100  KC 

3%  obove  100  KC 

$210. 

302B 

Op«rot«d 

2  to  1 50,000  cycles 

}  2  megs,  shunted  by 
100  microvolts  tc  $  mmtds.  on  high 

100  volts  1  ongesondlSmmfds. 

on  low  ronge  t 

3%  from 

5  to  100,000  cycles; 
5%  elsewhere 

$22$. 

304 

30  eycloi  to 

5.5  megocyclos 

1  millivolt  to  100 
volts  except  below 

5  K  C  where  max. 
range  it  1  vo  It 

1  meg.  shunted  by 
9  mmtds.  on  low 
rongev  4  mmfds.  on 
highest  range 

3%  except  5%  for 
frequencies  under 
100  cycles  ond  over 

3  megocycles  ond 
for  vohoges  over  1 
voR 

$23$. 

305 

Moosikob  pook  voU 

UOS  of  PMIsOS  OB 

short  os  3  micro* 
socondswitho  r«p«- 
tition  roto  os  low  os 
20  p«r  soc«  Also 
moosoros  pook  vol* 
MOs  for  sino  woves 
from  10  to  150,000 

1  millivoH  to  1000 
volts  Peak  to  Peek 

Some  os 
Model302B 

3%  on  sine  wovet 
5%  on  pubes 

$280. 

3I0A 

10  cycles  to 

2  megocycles 

100  microvolts  to 

100  volts 

Some  os 

Modoi  302  B 

3%  below  1  MC 
5%  obove  1  MC 

For  Jurther  information,  write  for  catalog. 


BALLANTIl  LABORATORIES,  INC.|gB  I 

100  FANNY  ROAD,  BOONTON,  NfW  JERSEY  .  | 


TUBES  AT  WORK  (continued) 

fication  for  harmonics  of  100  kc  and 
1  me  used  in  identification  of  un¬ 
known  frequencies.  The  first  stage 
is  a  6AC7  wide-band  amplifier 
biased  beyond  cutoff,  the  second 
stage  provides  further  distortion  in 
that  the  screen  grid  is  at  B+  while 
the  plate  voltage  is  made  somewhat 
less.  The  final  stage  is  a  cathode 
follower;  the  output  is  taken  off  a 
potentiometer  by  means  of  which 
the  amplitude  of  harmonics  on  the 
antenna  may  be  regulated. 

Extended  Range 

Figure  2  shows  the  method  by 
which  the  frequency  range  of  the 
LAM  may  be  extended  upwards  to 
160  me.  A  standard  Navy  hetro- 
dyne  frequency  meter  is  built  into 
the  equipment.  In  this  secondary 
standard-type  equipment,  a  50-kc 
X-cut  crystal  provides  check  points 
for  a  very  stable  variable-frequency 
oscillator.  When  used  in  the  LAM, 
the  secondary  standard  crystal  os¬ 
cillator  is  not  used  and  the  variable- 
frequency  oscillator  is  calibrated 
against  the  LAM  standard  harmon¬ 
ics.  Likewise,  the  interpolation 
meter  method  of  determining  zero 
beat  is  by-passed  and  the  compari¬ 
son-oscilloscope  —  interpolation-os¬ 
cillator  method  is  used. 

It  is  often  necessary  to  measure 
the  frequency  of  a  transmission 
when  the  assigned  frequency  is  un¬ 
known  or  when  the  transmitter  is 
decidedly  off  its  assigned  frequency. 
In  this  case,  the  unknown  signal 
may  be  bracketed  between  two 
known  10-kc  harmonics  by  means  of 
a  panoramic  radio  intercept  adap- 


FIG.  3 — EBtimotinq  iraquancy  oi  un¬ 
known  (iqnol  usinq  panoramic  adopter 
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SOLDER 


for  unsurpassed 
.  performance  . 


GENERAL  OFFICES: 

1521  E.  Grand  Ave. 

El  Segundo,  Calif. 

Phone  El  Segundo  1  89(5 

CHICAGO  BRANCH  OFFICE 
205  W.  Wacker  Dr. 

Franklin  2-3889 


;  International 

RECTIFIER  CORPORATION 


T  Y  P  I  W-H  S-S  i  R  I  I  S 
60  MilUsm^rvs  DC 

In  1  Phnnolic  Tub*  with  stud 
mounting  at  toch  ond.  Circuit- 
Holf*Wov*.Ov*roll  l•ngthvori*$ 
to  14'^  d*p*nding  on  DC  Out> 
put  Voltog*  roting.  For  mony 
opplicotioni  for  h*ovi*r  duty 
ond  !nv*rt*  p*ak  tupprttsor 
circuits. 

PARTIAL  LISTING 
W  HS  SERIES 
OC  Output  R*ctifi«r 

Voltog*  Port  No. 

30  WINS 

40  WSHS 

100  W5HS 

400  W30HS 

800  W40HS 

1S00  *  W7SHS 

3S00  WI35H$ 

S300  W175HS 

4500  W235HS 

4000  W300HS 

Ovor  SOO  otliof  typos 


Typ*  W248HS 
4940  Volts  OC  Output 
40  mo.  Ov*roll 
l•ngth«  13” 


Over  3,000,000  various  types  produced  and  in  service 
during  the  past  4  years.  Designed  and  built  to  meet  Government 
Specifications.  Manufactured  for  temperatures  up  to  100*  C  ambient 
■  100%  humidity.  A  recent  month's  production  included  Rectifiers  to  supply 
40  microamperes,  1  volt  and  Rectifiers  with  a  capacity  of  140,000 
omperes,  14  volts.  Owned  and  managed  by  Engineers  who  are  specialists 
in  the  design  and  manufacture  of  Selenium  Rectifiers.  Submit  your 
problems  for  analysis  and  we  will  be  glad  to  offer  our  recommendations. 


Miniotur*  R*ctifi*ri 
from  65  to  1 ,000  nu 


H*rm*ttcolly  i*ol*d 
Cortridg*  Typ*  R*€tifi*rt 
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when  you  are  faced  with  specincations  that  place 
impossible  requirements  on  dynamotors  or  small 
DC  motors,  according  to  World  War  II  sund- 
ards,  take  advantage  of  recendy  developed 
improvements  in  high  temperature  and  high 
alutude  techniques  by  simply  outlining  your 
requirements  to  Bendix.  Model  units  exactly 
meedng  your  performance  specificadons  will  be 
developed  and  tested  for  pre>producdon  use— 
producdon  units  will  then  follow  in  accordance 
with  your  manufacturing  schedule. 

DYNAMOTORS 

Regular  •  Multiple  eulpvt  •  Special  purpete 
DC  MOTORS 

1/100  hp— 1/2  hp  •  CanHwuews  and  IwtermHtewl  Duty 
DC  Sorvet  and  special  meters 

I  RANK  DIVISION  OP  RINDIX  AVIATIO 
RID  laNK,  NIW  JIRSIT 
Iwpsit  Selst  I  BsiidiM  letsrwMeiiel  PMilsii,  7S  nMi  Avwhm,  N 


REft  qAMK 
DIVISION 


oite  figunt  about  oti  tygn  or  A'MiMlori 
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for  Uninterrupted  Communications 
across  OCEANS  and  CONTINENTS... 


dependable  *  " 

ANDREW  Rhombic  Antenna  Equipment 


Wh«Hi«r  your  problom  is  unintorrwptod  communication  half, 
way  around  tho  world  ...  or  only  100  milos  .  .  .  ANDREW 
offors  you  (1 )  a  world-wido  roputation  of  roliability  and  (2) 
tho  convonionco  of  obtaining  all  nocossary  oc|uipmont  from 
ono  dopondablo  tourco. 


o  Rocoivor  Coupling  Unit  efficiently  distributes  the  output  of  one  antenna 
among  os  many  as  10  receivers.  Interaction  between  receivers  is  held  to  neg¬ 
ligible  levels.  Power  gain  is  approximately  unity  (Odb)  over  the  entire  range 
of  operation.  A  4-channel  unit  is  also  available. 

•  Rhombic  Rocoiving  Antonna  Kit  contains  in  one  "package"  everything  you 
need  for  an  antenna  except  poles.  - 

•  Transmitting  antonnas  available  on  special  order. 

o  Rhombic  Antonna  Coupling  Transformer  is  a  broad  band,  low  loss  unit 
which  matches  the  balanced  impedance  of  the  rhombic  to  the  unbalanced  Im¬ 
pedance  of  a  coaxial  line. 

o  Transmitting  Rhombic  Tuning  Units  for  single  or  multiple  frequencies  are 
available  on  special  order. 

for  Rapid,  frequent  Changes  In 

COAXIAL  CIRCUITS... 


•  (a)  Coaxial  Patch  Panel  has  24  lacks.  Fits  19”  relay  rack.  Facilitates 
switching  coaxial  circuits. 

o  (b)  ANDREW  Coaxial  JcKks  and  Plugs  ore  simple  to  install.  No  soldering 
through  a  window.  Just  remove  one  screw,  slide  the  sections  opart  and 
solder. 


Write  for  further 
information  TODAY- 


WOHIO  S  LAKGEST  ANTENNA  EQUIPMENT  SPECIAUSTS 

TMISRISSIIN  IIEES  fll  U  FR-TI  •  AETEHEtS  •  EIIECTIIEAI  lETEEEl  EIIIFREET 
AETEEEA  TIEIES  EEITJ  •  TIIEB  lllETIEt  EIIIFIEET 


TUIES  AT  WORK 


(continued) 


ter.  Here  the  receiver  i-f  is  tapped 
and  the  panoramic  adapter  provides 
a  visual  display  of  the  spectrum  500 
kc  about  the  unknown  signal.  As 
shown  in  Fig.  3,  standard  harmonic 
markers  are  used  to  count  down  to 
the  bracketing  10-kc  markers. 

The  l,000*kc  harmonic  generator 
first  distorts  the  amplified  100-kc 
signal  to  provide  frequency  multi¬ 
plication,  then  a  1,000-kc  crystal 
filter  in  the  plate  circuit  of  the  first 
stage  rejects  the  unwanted  harmon¬ 
ics.  There  is  one  stage  of  amplifica¬ 
tion  and  the  output  is  taken  off  a 
cathode  follower  and  fed  to  the 
harmonic  amplifier.  The  100-kc 
markers  are  obtained  directly  from 
the  100-kc  amplifier  through  the 
harmonic  amplifier  while  the  brack¬ 
eting  10-kc  markers  come  from  the 
9,  10  and  11-kc  harmonic  generator 
in  10  position.  This  method  may  also 
be  used  to  determine  which  stand¬ 
ard  harmonic  of  9  or  11  kc  shall  be 
selected  when  measuring  should 
^  the  double-check  fail  to  agree, 
i 

Primary  Standard  Accuracy 

By  definition,  a  primary  standard 
of  frequency  must  be  compared 
with  observatory  time  to  check  its 
^  accuracy.  Figure  4  shows  how  this 
is  accomplished  in  the  LAM.  The 
100-kc  signal  passes  through  a  re¬ 
generative  frequency  divider  from 
which  are  obtained  1  and  10-kc  out- 
^  puts.  The  1-kc  signal  is  employed 
I  to  run  the  1,000-cycle  synchronous 
clock  and  to  calibrate  the  interpola- 
I  tion  oscillator  as  described  previ¬ 
ously  while  the  10-kc  output  is  used 
I  in  tuning  and  servicing  the  equip- 
,  ment.  The  clock  is  checked  against 
I  the  naval  observatory  time-ticks 
I  broadcast  over  navy  Radio  Wash- 
I  ington. 

I  In  practice,  there  are  three  other 
checks  used  to  maintain  accuracy; 

1  comparison  of  outputs  of  two  crys- 
I  tal  oscillators,  measurement  of  sta- 
I  tion  WWV  and  WWVH  and  the 
I  navy  simultaneous  measurement 
j  program.  The  intrinsic  value  of  the 
LAM  as  a  standard  of  frequency  is 
I  found  in  its  crystal  oscillator  whose 
accuracy,  freedom  from  drift  and 
precision  adjustment  are  outstand¬ 
ing. 

The  oscillator  uses  a  Wien-bridge 
circuit  and  very  fine  adjustment  of 
frequency  is  possible  by  switching 
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SPECTRUM 

ANALYZER 


Polarad's  Model  LSA  Spectrum  Analyzer  is  the  result  of  years  of 
research  and  development.  It  provides  a  simple  and  direct  means 
of  rapid  and  accurate  measurement  and  spectral  display  of  an 
r.f.  signal. 


Outstanding  Features: 

*  ContiniioH  tunine. 

*  Ont  tHiiiiig  control. 

*  S  KC  rosolutk)*  at  oil  trequoncios. 

*  250  KC  to  25  MCS  display  at  all  frc- 

qocnciot. 

*  Tuning  dial  troquency  occurocy  1  per- 

cant. 

*  No  Klystron  modes  to  set. 

*  Broadband  ottenuators  supplied  with 

equipment  obove  1000  MCS. 

Where  Used: 

tolorod's  Model  LSA  Spectrum  Anolyiar 
is  a  laboratory  instrument  used  to  provide 
a  visual  indkatien  of  the  frequency  of 
distribution  of  energy  in  on  r.f.  signal  in 
the  range  10  to  16,520  MCS. 

Other  uses  are: 

1.  Observe  ond  measure  sidebands  os- 
socioted  with  amplitude  and  frequency 
modulated  signals. 

2.  Determine  the  presence  and  accurately 


*  Frequency  marker  for  measuring  fre¬ 

quency  differences  0-25  MCS. 

*  Only  three  tuning  units  required  to 

cover  entire  range. 

*  Microwave  components  used  latest  de¬ 

sign  non-contacting  shorts  for  long 
mechanical  life. 

*  Maximum  frequency  coverage  per  dol¬ 

lar  invested. 

*  5  inch  CRT  display. 


measure  the  frequency  of  radio  and/or 
radar  signals. 

3.  Check  the  spectrum  of  magnetron  os¬ 
cillators. 

4.  Measures  noise  spectra. 

5.  Check  ond  observe  tracking  of  r.f. 
components  of  a  radar  system. 

5.  Check  two  r.f.  signals  differing  by  a 
small  frequency  separation. 


Write  ter  Complete  Details 
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A  McGraw-Hill  Pubncation  •  330  Wtst  42nd  $1^  Ntw  Toik  34,  N.T. 


bringing 

YOUR  PRODUCTS  to  market  4  4 
is  the  year-round  job  of 
electronics  BUYERS’  GUIDE 


ANNUAL  nnm’tiNK 
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"The  Buyers*  Guide  is  used  almost  100%  in  making  inejuiries  cmd  is  a  constemt 
reference." . . .  “The  one  copy  of  ELECTRONICS  that  I  keep  on  file  for  reference  purposes 
in  my  office." . . .  “We  need  emother  copy  of  the  Buyers'  Guide.  The  one  we  have  in  our 
electronic  department  is  in  constemt  use.  Please  send  emother  copy  emd  bill  tis." . . .  "Your 
Buyers'  Guide  issue  is  in  daily  use  at  the  laborertory.We  have  ordered  merny  products  as 
a  result  of  consulting  it,  some  of  those  which  herve  been  moet  difficult  to  obtodn  come  to 
mind  right  now.  small  selenium  rectifiers,  transformers,  capacitors  cmd  dreewn  metal 
cems,  ceramic  dielectrics,  paints  cmd  various  plugs  cmd  sockets.  From  our  point  of  view 
we  believe  that  mcmufacturers  would  really  do  themselves  more  good  in  the  Guide  if 
they  could  be  persuaded  to  give  more  information  on  their  products." 


And  here's  the  other  side  of  the  story  —  by  “Guide"  advertisers. 


“Results  obtained  have  really  amazed  me.  Quemtity  of  requests  for  data  cmd  catalogs 
has  been  tremendous.  Initial  orders  received  have  paid  for  advertisement  memy  times 
over.  Repeat  orders  have  already  followed.  We  have  memy  engineering  representatives 
aQ  over  the  country.but  it  is,  of  course,  impossible  for  them  to  contact  every  designer  cmd 
engineer  in  every  compemy.  With  this  advertisement  in  the  Guide,  we  reached  into 
engineering,  research  cmd  prcxluction  departments  where  previously  our  products  were 
unknown,  also  mcmy  Government  procurement  ogencies.  laboratories  cmd  so  forth."... 
“Our  best  customer  came  about  as  the  result  of  our  ad  in  the  Buyers'  Guide.  Recently 
we  received  cm  order  well  up  in  the  four  figures  from  emother  enurtomer  whose  first  contact 
with  us  was  his  recpiest  for  our  catalog  described  in  the  Guide.  This  customer  is  in  a 
field  not  even  remotely  connected  with  electronics." 


Your  ELECTRONICS'  representortive  will  be  glad  to  show  you  (fie  Jotters 
from  wfiicfi  (fiese  quotes  were  taken  cmd  many  more— all  telling  (fie  same  story 
—  the  unparalleled  use  and  sales  value  of  ELECTRONICS  BUYERS'  GUIDE. 


Th§  fglhwiag  sUrt»m§ats  by  swbsalbgr-BSBrs  uf 
tb$  Gitith  gi¥§  an  idaa  af  baw  If  dots  that  lob. 
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When  you  consider  that  there  ore  more  than  2.000  widely  diversified  products  sold  to  BMmu- 
iacturers  and  users  of  electronic  eqLupment  the  engineers*  need  for.  and  the  soles-maldag  success 
of  the  "Guide"  witnessed  to  hy  the  quotes  on  the  opposite  page  become  readily  understandable. 


The  only  publication  of  its  kind,  tlie  “Guide"  is  the  engineers*  standard  source  of  specifying 
and  buying  information  on  allied  as  well  as  electronic  products  .  .  .  bearings,  blowers,  bobbins, 
bushings,  ceramics,  couplings,  fasteners,  gases,  hand  tools,  heating  tanks,  ionization  chambers, 
metals,  moldings,  motors,  mountings,  paper,  plastics,  rings,  seals,  solder,  tapes,  tubing,  washers, 
wire  and  cable  os  well  os  amplifiers,  onteimas.  capacitors,  coils,  controls,  counters,  crystals,  deflec* 
tion  yokes.  h>f  generators  and  heating  equipment  ion  traps,  isotopes,  loudspeakers,  oscillators.  po> 
tentiometers.  radar,  receivers,  resistors,  spectrometers,  stondards.  testers,  thermistors,  timers,  trans¬ 
ducers.  transmitters,  tubes  and  tube  ports,  varistors,  wave  guides,  wave  traps,  and  X-roy  equipment 
.  .  .  materials,  components  or  packaged  electronic  equipment  —  getters  or  geor  trains,  coils  or 
cabinets,  servos  or  springs. 


DESIGNERS  AND  USERS  of  electronic  equipment  all  look  to  the  "Guide"  for  product  source 
and  specifying  information. 

NEW  MANUFACTURERS  should  write  us  now  to  insure  receiving  the  questionnaire  form 
for  free  listings  in  the  coming  19S2-53  ELECTRONICS  BUYERS*  GUIDE.  ALL  ADVERTISERS  should 
be  guided  by  their  directory  listings  in  the  '*Guide"  when  (ureparing  their  advertising  support  for 
those  listings.  Remember  it  is  the  indexed-to-advertising  pr^uct  lis^gs  that  send  your  potential 
customers  to  the  sales  data  pages  in  the  “Guide"... the  pages  that  con  take  your  products  to 
market  in  a  big  way.  Be  sure  when  they  turn  to  your  advertisement  that  they  find  the  information 
they  are  looking  for  on  all  your  products  listed  in  the  directory  section. 
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FIG.  4— Primary  itandords  oi  ir«<iu«nCT 
i«i*rr*<l  to  tlm* 

small  capacitors.  The  finest  adjust¬ 
ment  is  on  the  order  of  10".  The 
oscillator  frequency  is  controlled  by 
a  hermetically  sealed  BT-cut  crystal. 

The  simultaneous  frequency  meas¬ 
uring  program  is  a  unique  and 
rigorous  check  on  the  LAM’s  pri¬ 
mary  standard  accuracy.  At  prear¬ 
ranged  times  throughout  the  day 
and  night,  frequency  measuring 
units  throughout  the  world  measure 
the  same  station  and  frequency, 
usually  a  primary  naval  broadcast 
station.  The  list  of  times  and  sta¬ 
tions  is  prepared  in  advance  and 
results  are  air-mailed  to  Washing¬ 
ton  daily.  Tabulation  reveals 
whether  any  LAM  is  off  frequency 
with  respect  to  the  others. 

The  LAM  equipment  may  be  used 
to  measure  any  radiotelegraph  or 
radiotelephone  emission.  It  is  par¬ 
ticularly  well  adapted  to  measure¬ 
ment  of  frequency-shift-keyed 
radioteletype  signals  since  both  the 
mark  and  space  frequencies  may  be 
measured  easily  thus  affording  both 
the  measured  mean  carrier  fre¬ 
quency  and  the  shift  frequency. 
Measurements  may  be  taken  on  the 
rest  frequency  of  FM  and  photo¬ 
facsimile  transmissions  and  skilled 
operators  have  made  approximate 
measurements  on  single  side  band. 

The  LAM  equipment  was  de¬ 
signed,  developed  and  fabricated  by 
the  Radio  Measurements  and  Com- 
ponants  Section,  Ship-Shore  Radio 
Division,  Naval  Research  Labora¬ 
tory,  Washington,  D.  C. 

The  opinions  contained  in  this 
article  are  the  private  ones  of  the 
writer  and  are  not  to  be  construed 
as  official  or  reflecting  the  views  of 
the  Navy  Department  or  of  the 
Naval  Service  at  large. 


JAN-C-76  TYPES  SRIR  4  SRHV  With  and  without  ovarbroid.  Sizat  16  AWG 
through  24  AWG.  Approvtd.  Con  b«  furniihod  with  o  nylon  jacket. 


AN-J-C-4a-a  (Mll-SOM)  LOW  TENSION  AIRCRAFT  ELECTRICAL  CABLE 
Sizei  16  AWG  through  22  AWG  with  .012  wall  of  Turbotherm  60  intulo* 
tion  and  on  outer  wrap  of  cotton  coated  with  lacquer.  Approved. 


JAN-C-17-A  COAXIAL  CABLES  FOR  RADIO  FREQUENCY  APPLICATION 
Types  RGSBU,  RGS9U  and  RG8U.  Approved. 


JAN-W-442  two-conductor  INSULATED  FIRING  WIRE  Solid  and 
Stranded.  Copper  and  Copper  Bronze  conductors.  Approval  not  required. 


71-3IS9  HIGH  FREQUENCY  LEAD  Type  W.146,  iff  1 2  AWG 
Stranded.  Turbolene  "PE"  insuloted.  Cotton  Braided.  Approval  not 


Required. 


71-3271  TELEPHONE  DISTRIBUTING  FRAME  WIRES  Types  WD-IS/D  ond 
DD-I6/U  employing  Multiple  Conductors  of  ^20  AWG  and  ^22  AWG. 
Turbotherm  60  insulated.  Approval  not  required. 


15-W9  BUREAU  OF  SHIPS  THIN  WALUD,  HOOK-UP  WIRE  Type  LV  (Low 
Voltoge).  Sizes  ^20  to  32  AWG.  Approvol  not  required. 


15-C9  BUREAU  OF  SHIPS  TINSEL  CORDAGE  FOR  TELEPHONE  USE  For 
use  wherever  omiwion  of  the  seporotor  and  the  use  of  Thermoplastic 
Insulotion  is  permitted.  Approvol  not  required. 


7I-I2B-1  TWO-CONDUCTOR  TELEPHONE  WIRE  Type  W.117,  Size  ^22 
AWG,  ond  Type  W.118  Three-Conductor  #22  AWG  Telephone  Wire. 


In  oddition  to  the  above,  there  ore  many  other  specificotiont  Brand  con 
meet  for  all  applications  where  Thermoplastic  insulation  is  permitted  and 
where  approval  is  not  required. 


GIVE  BRAND  THE  OPPORTUNITY  OF  SERVING  YOU  ON 
MILITARY,  INDUSTRIAL,  AND  COMMERCIAL  APPLICA¬ 
TIONS.  WRITE  TODAY  FOR  LITERATURE  AND  SAMPLES. 


INSULATING  MATERIAL  SPECIALISTS  SINCE  1920 
106  VALLEY  STREET,  WILLIMANTIC,  CONNECTICUT,  U.  S.  A. 


Heater  Hum  in  Amplifiers 

Heater-induced  60-cycle  hum  in 
a-c  operated  low-level  amplifiers  can 
be  reduced  to  less  than  one  micro¬ 
volt  by  suitable  choices  of  tubes 
and  circuitry.  Less  fortunate  tub»> 
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90662 


46721 
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90661 


46702.3-4-5 


Ihsifilwd  fnr  Appliratinn 

ISrid  Hip  IVIpters 


Millrn  (»ri«i  f)i|i  Mrter*  are  available  tn  nirel  all  varHMiM  lab«>rat«»r>  and 
iier%H‘iniK  rei|iiir«‘inent«. 

'I'he  Indiiolrial  (>rid  l)i|»  Mrter  r«»m|»letel>  ralibrated  for  lalMiralnry 

uae  Hith  a  ranfKe  fr«»in  be.  |o  .'UNI  iim*.  incor|Mirale«  fealurea  desired  for 
both  ind«i»>lrial  and  lalM»ralory  a|»|iliratioo«  iticliidinK  three  wire  imninding 
type  |M»wrr  «’«»rd  and  -iiitalde  earryinK  ra«e. 

The  Mbbbl  Indiiotrial  (>rid  Dtp  Meter  t*  «iiiiilar  tn  the  *NM)62  ev'ept  fitr  a 
redueed  range  of  I.T  tt»  .‘ilNI  me.  It  liLewiae  ineorp(»ratei«  the  three  wire 
grounding  t>|>e  <‘or«i  and  metal  rarr>ing  ca9e« 

'I'he  Standard  (vrid  Dip  Meter  ia  a  •omewhat  leaa  eipen«ive  «tT«ioti 

of  the  griti  tiip  meter.  'I'he  ealibratHin  while  ailetpiale  for  general  noage 
ta  not  aa  (*t»mplete  aa  in  the  raee  «»f  tlie  indiHtrial  model.  It  ia  aupplied 
without  gnuinding  leatl  and  with«Hil  earrying  ra«e.  The  range  ia  1.7  to 
.‘^00  me.  K\tra  indin-torH  a\ailable  extenda  range  to  220  ke. 

I’he  Millen  i#riu  Dip  Meter  ia  a  calibrated  »table  KK  i»«4‘illatnr  unit  with 
a  meter  to  read  grid  current.  The  frefpiency  determining  c«»il  U  plugged 
into  the  unit  «o  that  it  may  be  u«ed  a«  a  iwobr. 

'I’heae  in«tniment«  are  com|4ete  with  a  builtdn  transformer  t>|»e 
power  auppl>  and  interminal  terminal  Imard  to  |»ro«ide  conneetiona  f«>r 
battery  i»peration  wliere  it  ia  desirable  to  uae  the  unit  on  antenna  measure* 
nienta  and  other  iisagea  where  A.C^  power  ia  m>t  available.  C^mpactueM 


has  |M*en  a«‘hie\ed  witlnnit  bets  of  iicrbtrmance  or  r«»n%eniencc  of  u«age. 
'I  he  im^wptwation  of  tite  p«>wer  siif»tdy,  oN'illatfw  and  pr<»be  into  a  single 
unit  providea  a  convenient  device  for  rheeking  all  t>pea  of  circuits.  'I'he 
indicating  inatruroent  ia  a  standard  2  inch  fieneral  Klectric  instrument 
with  an  easy  to  read  scale.  Tlie  caliltrated  dial  ia  a  large  270^  drum  dial 
which  provides  seven  tlirect  rra<ling  si’alcs,  plua  an  ad<titional  nniver«al 
scale,  ail  with  the  same  length  and  readability.  Kach  range  baa  ita  indi¬ 
vidual  plug-in  probe  tvtmpletely  encheted  in  a  contour  fitting  polyatyrene 
case  for  assurance  of  ftermanenf^  of  calil»ration  as  well  as  to  prevent  any 
possibility  of  mechanical  damage  or  of  unintentMmal  cvmlact  with  the 
cxtmpfmenta  of  the  circuit  being  tested. 

The  iirid  Oi'p  Meter*  $miy  hr  u»ed  a»; 

1.  A  Grid  Dip  Oscillati»r 

2.  .An  Dscillating  Detect«>r 

3.  A  Signal  (Generator  » 

4.  An  Indicating  Absorptitm  ^avrmeter 

The  moat  comimm  usage  of  the  Grid  Dip  Meter  is  as  an  oscillating 
frefpiency  meter  to  determine  the  resonant  fre«piencies  of  de-energiaed 
tuned  circuits. 

Site  of  Grid  Dip  Meter  onlv  Jess  |H’.d*e):  7  in.  a  in.  %  3H  in. 


,1  amf:s  millea 
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You  can  add  a  lot  of  extra  convenience 
to  your  product  by  adding  one  or  more 
little  General  Electric  lamp  bulbs  to  its 
design. 

G-E  miniature  lamps  can  be  used  on  in> 
strument  panel  boards  to  show  at  a  glance 
whether  current  is  off  or  on.  Placed  over 
dials  and  gauges,  these  inexpensive  lamp 
bulbs  make  it  easier  for  operators  to  take 
proper  readings.  They  can  add  new  safety 
to  your  product,  too,  by  flashing  warn¬ 
ings  of  high  temperatures  or  voltage. 

General  Electric  miniature  lamps  are 
available  in  both  filament  and  neon  glow, 


in  a  wide  range  of  types  and  sizes.  You’re 
sure  of  top  quality  because  every  G-E  lamp 
is  backed  by  rugged  tests  run  in  General 
Electric’s  research  laboratories. 

Plan  now  to  design  greater  convenience 
and  safety  into  your  product  with  G-E 
miniature  lamp  bulbs.  It’s  simple  to  do 
and  inexpensive  too. 

Call  your  General  Elec¬ 
tric  lamp  supplier  or 
write  General  Electric, 

Department  166-E-12, 

Nela  Park,  Cleveland 
12,  Ohio. 


WILCOX 

choice 


Pan  American  World  Airways  System  Selects 
WILCOX  Type  408A  Transmitter  and  Type  305A  Receiver 
for  Idlewild  International  Airport  VNF  Installation 


50  WAU  TYPE  408A  TRANSMITTER 

1.  Automatic  cooxiol  transfer  relay  permits  operation  of  transmitter  and  receiver 
from  some  antenna. 

2.  Compact  design  requires  only  8^  inches  of  rack  space. 

3.  Only  thoroughly  proven  octal  and  transmitting  type  tubes  are  used  in  R.F. 
stages. 

4.  All  controls  and  adjustments  accessible  from  the  front. 

5.  .005%  frequency  stability  without  temperature  control. 


TYPE  SOSA  RECEIVER 

1.  New  noise  limiter  means  better  reception.  With  a  pulse  type  noise  33  times 
as  strong  as  the  desired  signal,  the  receiver  output  is  clearly  intelligible. 

2.  Spurious  frequency  responses  ore  all  at  least  100  db  below  the  desired 
signal. 

3.  Selectivity  permits  100  Kc.  adjacent  channel  operation. 

4.  The  front  panel  is  easily  removable,  exposing  all  mounted  ports  for  inspection 
and  maintenance. 

5.  Simple,  conventional  circuits  minimize  the  number  ond  types  of  tubes  and 
require  no  special  training,  techniques,  or  test  equipment. 

**"*el*^  iwfarwtwii  ond  t^ocilkotiont  o*  Hw  Wilcon  Typo  40tA 
Trofi$mitt«r  wwd  Tvm  305A  Rwctfvpr. 


New  features  offered  in  fixed  frequency  equipment  for  the  I  I8~I32  mc/i  bands 


WILCOX 

ELECTRIC  COMPANY 

reHrlooDlb  end  Chostnot 
KANSAS  CITY  1,  MISSOURI,  U.S.A. 

vVf 
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TUBES  AT  WORK 


(continued} 


Tuse  AMD 
ORCUT 
UNDER  TEST 


FILTERS! 


FIG.  1 — Block  diag.am  oi  the  compUlo 
hoa«er  hum  m«0£uremont  lyttem 

and-circuit  combinations  may  give 
heater-hum  levels  of  more  than  500 
microvolts,  however. 

Eleven  tube  types,  in  various  cir¬ 
cuit  arrangements,  have  been  stud¬ 
ied  so  far  in  a  National  Bureau  of 
Standards  inve.stigation.  Included 
were  single  triodes  6F5  and  6SF5; 
dual  triodes  6SL7,  7F'7,  and  5691 
and  pentodes  6J7,  6J7G,  6J7GT, 
6SJ7,  5693  and  6SH7. 

Circuits  were  varied  with  respect 
to  cathode  bypass  capacitance, 
heater-return  tie  point,  heater-re¬ 
turn  potential  and  grid-circuit  re¬ 
sistance.  The  cathode  resistor  was 
either  bypas.sed  with  a  50-;if  capaci¬ 
tor  or  left  unbypassed.  Input  grid 
resistance  was  either  zero  or  0.5 
megohm.  The  heater  return  was 
either  to  one  side  of  the  heater  or 
through  the  adjustable  arm  of  a 
100-ohm  potentiometer  placed  across 
the  heater  supply  and  adjusted  for 
minimum  60-cycle  output.  Heater 
return  potential  was  either  to 
ground,  to  45  volts  positive  or  to  45 
volts  negative.  Hum  measurements 
were  made  with  various  combina¬ 
tions  of  these  circuit  variations. 

In  the  te.ot  setup,  the  60,  120  and 
180-cycIe  hum  components  of  the 
output  of  the  amplifier  under  study 
were  measured  on  a  vacuum-tube 
voltmeter,  see  Fig.  1,  using  appro¬ 
priate  amplification  and  filtering. 
At  the  same  time,  wave  form  was 
observed  on  a  cathode-ray  oscillo¬ 
scope.  Gain  was  measured  by  apply¬ 
ing  a  known  signal  to  the  grid  of 
the  test  amplifier,  hum  level  could 
then  be  expressed  in  terms  of  equiv¬ 
alent  microvolts  at  the  grid.  Pro¬ 
vision  was  made  for  switching  from 
a-c  to  d-c  heater  supply  for  calibra¬ 
tion  and  comparison. 

To  obtain  the  desired  measure¬ 
ments  of  heater-induced  hum,  ex¬ 
ternal  a-c  hum  was  reduced  to  a 
negligible  value,  using  recognized 
shielding  precautions.  Heater  leads 


for  designing,  production  checking, 
research  or  “proof  of  performanco' 
FCC  tests  for  broadcasters. 


A  low-distortion  source  of  audio  fre¬ 
quencies  between  30  and  30,000  cycles. 
^If-contained  power  supply.  Calibra¬ 
tion  accuracy  ±3%  of  scale  reading. 
Stability  1%  or  better.  Frequency 
output  flat  within  1  db,  30  to  15,000 
cycles. 

MODEL  300  . $138 


For  fundamei  v  V  from  30  to  15,000 
cycles  me^’G  ..,ng  harmonics  to  45,000 
cycles;  as  a  volt  and  db  meter  from  30 
I  to  45,000  cycles.  Min.  input  for  noise' 
Land  distortion  measurements  .3  volts. 
iCalihration;  distortion  measurements 
fc5  db;  voltage  measurements  ±5%  of 
EiU  scale  at  1000  cycles. 

Bppei  400  ..  .  . $168 


Combines  RF  detector  and  bridging 
iransfrirmr-r  unit  for  Use  with  any  dis¬ 
tortion  meter.  RF  operating  range:  400 
kc  to  30  me.  Single  ended  input  impe¬ 
dance:  10,000  ohms.  Bridging  impe- 
dimoe:  6000  ohms  with  1  db  insertion 
IR  lota.  Fre^iuency  is  flat  from  20  to  50,000 
cycles. 

MODB.  404  .  $8S 


Speeds  aMorate  analysis  of  audio  cir- 
cpita  by  providing  a  test  signal  for 
examining  transient  and  frequency  re- 
sponee  ...  at  a  fraction  of  the  cost  of 
a  aqaare  wave  ^nerator.  Designed  to 
he  driven  by  an  audio  oscillator. 

MOD^  U»  . .  $10 


Jnstrvments  of  laboratory  accuraty 

Bulletin  EL-121  gives  complete  detoits 


Burker  AiBilliantson,  Inc 


337  Foiift^  Avenue  •  Upper  Darby,  Pa, 
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OUTLINE  OF  ESTABLISHED  AND  POTENTIAL  APPLICATIONS 


OUTLINE  OF  APPLICATIONS 


TtlEVISION  HYtACK  CIRCUITRY 
o)  Flyback  tron$form«rs 

b)  D«4l*<tion  y«k*t 

c)  C«rr«<tiofi  ceils— to  ieiprev*  sowtooth  lineerity 


U.Cer« 
Ring  segment 

Sbig 


RADIO  RECEIVERS 

a)  I  F  Tronslermers 

b)  R  F  Tuning  Ceils 

■)  fixed  I 

it)  permeobilify  tuning 

c)  Antenne  ceres 


Depends 

upen 

Frequency 


TELEPHONY  (VeUe  Fregwency  end  Cerrier) 
e)  Interstoge  tronsfermers 

b)  Trensfermer  fer  matching  te  ce-exiel  cel 

c)  leading  ceils 

d)  Filter  circuits  (net  limited  te  telephony) 

e)  Delay  lines  (not  limited  te  telephony) 


3C 

3C 

Special  grade 
Special  grade 
Special  grode 


l-Cere 

E-Cere 

Pet-Cere 

Pet-Cere 

Pet-Cere 


PUISE  NETWORKS  AND  TRANSFORMERS 

a)  Signal-shoping 

b)  Power— to  feed  magnetron  directly— built  up  from 
Ferrexcube  reds 

c)  lew-power- e.g..  in  computer  opplicotions 


Simple 

closed 

magnetic 

circuit 


upen 

Pulse  width 
Special  grade 


MODULATION  APPLICATIONS 

a)  Use  of  loss  effects  to  ochieve  AM  without  FM  in 
meduloting  Klystron  output 


APPLICATION  OF  NON-LINEAR  EFFECTS-#  g  .  in 
saturoble  core  reactors 

o)  Permeability  tuning  of  diathermy  apparatus 

b)  Pulse  generotion  from  sine  waves 

c)  Magnetic  ompliRers  and  saturable  cere  reactors 


Toroid 


RECORDING  HEADS 


IGNITION  COILS 
o)  Automotive 
b)  Aircroft 


MAGNETOSTRICTION  APPLICATIONS 
o)  Bend-pass  filters 
b)  Transducers 


A  Joint  Affiliate  of  Philips  Industries  and  Sprague  ilectrk  Co.,  Managed  by  Sprague 
50  East  41  St  Street  •  New  York  17,  New  York  •  Foctery:  Sougerties,  New  York 


Seletron  can  furnish 
hermetically  sealed 
selenium  rectifiers 
to  your  order . . . 


OF  COURSE,  this  type  of  rectifier  is  usually  for  military 
and  naval  installations  . . .  and  the  occasional  uses  where  the 
extra  cost  of  sealing  is  justified  by  the  extra  results  achieved. 

For  some  time  now  we’ve  produced  oil  filled,  hermetically 
sealed  rectifiers  on  order  in  a  variety  of  ratings  ...  so  if  you 
have  an  application  in  mind  that  calls  for  the  utmost  in  pro¬ 
tection  against  atmospheric  conditions  or  unusual  shock, 
send  us  your  specifications.  We’ll  gladly  supply  engineering 
data  and  quotations. 


Catamy  *>•«  •<  tyyieal  luttriul 
irriiifMMat  t<  i  Mlllalt 
tuck,  Mfawtically  tccM  rcctHicr 

aticakly. 


A  FEW  EXAMPLES  OF 

RATiNcs  sannoN  has 

ALAUOY  SEALED  IN  OIL 


Regular  SELETRON  selenium  rectifiers  are  the  choice  of  an  ever 
increasing  number  of  manufacturers  in  diversified  fields  because 
they  are  so  thoroughly  dependable  under  all  types  of  grueling 
conditions.  They’re  available  in  the  miniature  sizes  for  radio, 

'TV  and  other  electronic  circuits,  all  the  way  up  to  heavy  duty 
power  stacks  used  in  industrial  applications.  Write  us  today  for 
Bulletin  No.  104-D-12. 

SELETRON  DIVISION 

RADIO  RECEPTOR  COMPANY,  Inc. 

9imem  JAM  Iib  mmA 

D*pt.;  251  W.  IMi  Si.,  Ntw  Ytrk  n.  N.  Y.  •  Fadtry;  14  N.  Mi  Si.,  Iiooklyii  II,  N.  Y. 


NV 

1.6  aiaps 

24y 

0.9  aaps 

4«V 

0.25  aaips 

1UV 

0.3  aaips 
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inrLnriTJlr  * 
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Electrical 

Insulation  Headquarters 


woven  of  FIBERGLAS 


to  provide  the  ultimate  in  electncal  insulation 

MIRAGLAS  TAPES  ar«  available  in  a  wid«  variety  of 
widths,  thicknesses  and  styles,  for  practically  every 
electrical  insulation  requirement  where  high  dimen* 
sional  stability  and  tensile  strength  are  desired.  Con* 
tinuous  filament  MIRAGLAS  TAPES  are  surplied  in 
thicknesses  ranging  from  .003"  to  .015"  and  in  widths 
from  to  1  ’/a".  Medium  weave  tapes,  for  machine 
taping,  range  in  thicknesses  from  .005"  to  .015"  whiie 
tight  weave  tapes  for  manual  taping,  range  in  thick¬ 
nesses  from  .003"  to  .007"  only.  Staple  fiber  tapes  in 
thicknesses  from  .010"  to  .025"  and  widths  from  Vi  to' 
1  Vi  are  also  available  for  applications  where  space  is 
not  a  primary  consideration  or  where  a  more  resilient 
wrapper  cushion  is  wanted. 

Write  for  a  copy  of  the  MIRAGLAS  TAPS  BULLETIN 
t*’*-  •  A  ...  also  for  a  FREE  TEST  SAMPLE 


A  PARTIAl  LIST  OF  M-R  PRODUCTS:  FIBERGLAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  ■  INSULATING  PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAO  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER' COM 
POUNDS  ■  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPJ  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE.  TAPE.  PAPER,  CLOTH,  TUBING  ■  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  ■  impregnated  VARNISH  TUBING  ■  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  ToBI.nC 


tain's 

HIGH  TENSILE  STRENGTH 

GREAT  DIMENSIONAL 

/(I/M’S 

STABILITY 

EXCESSIVE  HEAT 

1  MOISTURE 

1  OVERLOAD 

ACID -DIRT 
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TUICS  AT  WORK 


(contimied) 


TUBE 

N.TESTE0 


A  TRIBUTE  TO  ALERT  PRODUCT  ENGINEERING 


TIC  POINT 


FIG.  2 — Typical  1ow-1«t*1  ampUiin  dr- 
cuU  uiml 


were  twisted,  Fig.  2,  and  shielded 
and  kept  away  from  the  grid  cir¬ 
cuit,  which  was  also  shielded. 

Preliminary  checks  indicated  that 
hum  is  not  significantly  affected  by 
the  usual  variations  in  components 
— plate,  screen  and  cathode  resist¬ 
ors  and  cathode  and  screen  bypass 
capacitors  required  to  match  differ¬ 
ent  load  impedances. 

The  most  hum-free  amplifiers  so 
far  investigated  used  either  of  sev¬ 
eral  triodes  (6F5,  6SF5,  7F7  or ' 
5691)  or  a  -pentode  (5693)  in  a 
circuit  including  bypa.s.sed  cathode, 
heater  grounded  through  an  adjust¬ 
able  potentiometer  and  low  grid 
impedance. 

W'ide  hum  differences  were  found 
for  different  tube  types  as  well  as 
for  different  circuit  arrangements. 
Apparently,  however,  the  60-cycle 
equivalent  input  hum  of  almost  any 
tube  type  tested,  whether  triode  or 
|)entode,  can  be  reduced  to  10  micro¬ 
volts  by  suitable  circuitry.  All  of 
the  triodes  tested  could  be  brought 
below  two  microvolts. 

The  60-cycle  components  were 
measured  because  of  their  impor¬ 
tance  in  low-level  power-frequency 
amplifiers  often  required  in  in.stru- 
,  mentation  applications. 


Highly  competent  young  experts  set  a  fast  pace  for 
product  design  engineers  who  work  in  the  toy  and  model 
fields. 

That  is  why  A.  C.  Gilbert's  famous  American  Flyer 
scale  model  railroad  equipment  is  true  to  life  right  down 
to  the  rivet  heads  .  .  .  and  the  latest  Nathan  Air  Chime 
whistle  on  the  locomotives. 

The  Whc^eler  Insulated  _Wire.  Company's  part  in  this 
picture  concerns  that  air  chime  whistle.  For  the  secret  of 
the  ”whoo-o-o-o! "  is  a  tiny  speaker  powered  by  a  modified 
Wheeler  phone  coil  unit  that  excludes  audible  response 
to  the  60  cycle  train  operating  currents,  but  faithfully 
and  dependably  reproduces  the  special  high  frequency 
whistle-note  impuls^. 

We  helped  A.  C.  Gilbert  engineers  solve  this  problem 
successfully  and  quickly  ...  at  low 
unit  costs  that  are  a  key  factor  in  a 
highly  competitive  field. 

We  invite  you  to  talk  over  your 
oil  problems  with  Wheeler  Specialists. 


Sound  Poworod 
TELEPHONES 
and 

HAND  SETS 


High  Fidelity  with 
Small  Enclo8ure»i 

A  NEW  development  in  speaker- 
enclosure  design  recently  demon¬ 
strated  shows  promise  as  a  small 
and  economical  loudspeaker  system 
faithfully  reproduce  bass  funda¬ 
mental  notes  down  to  30  cycles. 

The  enclosure  sizes  used  arc 


HEELER 


IRE  CO..  INC.,  1101  EAST  AURORA  ST.,  WATERBURV  20,  CONN. 
Oivition  •!  Tti«  Sp«rry  Corp«rirtte« 


TOP 


Frc^iMMcy  Rauf*  1990  to  2110  AAct. 

Iap«1  laipaRaaca  52  otom  noaiirial 

VSWR  1.25  to  I  or  boltor  ovw  bond 

Powor  Rotiaa  1  kw.  conMnwout 


Model  2000 


PERFORMANCE 

ooo 

MCS 

and  every  other 


microwave  frequency 


WORKSHOP  PARABOLIC  ANTENNAS  are  now  recognized  os  the 
top  pfforiMrt  for  all  microwave  frequencies.  This  is  the  result  of 
yean  of  specialization  on  all  types  of  high-frequency  antennos 
in  laboratories  equipped  with  the  most  up-to-date  research 
and  test  equipment  in  the  industry.  Normally,  we  can  meet 
your  requirements  with  our  standard  equipment,  but  for  special 
applications,  reflecton  can  be  supplied  in  a  wide  range  of  sizes 
and  focal  lengths. 


Paierlsetton 

RaRacfar  SIsa 
Oain  (db,  aepraa., 
ever  leatreek  radletar) 
Half  fewer  Aaelet  (H  plane) 
(I  plane) 
SMelebee 
Inpel  CennecMen 


BMier  verltcol  or  horizonlal  oveitoble  at 
Hme  of  katoHolton. 


48' 

72'  94' 

120' 

27 

30  32 

34.5 

9.2" 

3.75" 

4.25° 

10.28° 

6.4° 

4.55° 

20  db  down  or  bettor 

Weotharproof  type  "N"  Rttine.  Speciol  fittings 
ore  ovoitoble  fw  RG-8/U,  RC-17/U  or  )k'  copper 
Rna.  Specify  when  ordering. 

Available  for  oR  modeit.  Capacities  range  from 
400  to  4000  watts. 


OTHER  STANDARD  MODELS 


MMINNCY 

moon  no.  (MCS.) 
940  920-940 

7000  5925-7425 


OAIN*  NAIF  POWn  ANOU* 

(M.)  I  nmm  H  PImm 

19.0.21.0  19.75*.7.«‘^  17.75*-6.9* 

36.043.0  3.24^1.36*  2.66*-1.21* 


^AAAePARAIOLK  ARTENNA  COMPUTER 


Ptff  SUDC  tUU—TWt  podi«t  sUd«  rwN  ^4ddy  cowpMfti  diowff, 
wqvtIiRflli,  ofid  foin  for  pqroboKc  owlofwOB.  Rovorto  bMo 

CfrIoR  KC  froqooncy  oRocotiom.  cofwrttow  toWloB  cM  oAoc  dofc. 
Wrilo  for  yoor  copy. 


*Goin  Odd  H«K  Powor  Aiiflos  oro  doyodnt  oo  dto  ood 
froquoocy  of  4,  6,  S  or  10  foot  dioioofor. 


Write  for  Parabolic  Antenna  Catalog  ' 

The  WORKSHOP  AStOCIATIS 

OrVltIQN  or  THE  OAMin.  COMPANY 

Sptcialists  in  Higlt-Frt^ncy  Antennas 

135  CreecenI  Reed.  Needbeni  Heigbte  94,  Moeeaebetette 
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^■■rv  BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS,  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


of  76,000  psi  in  the  hard-drawn  condi¬ 
tion.  The  cover  is  cupped,  drawn  and 
trimmed,  then  stamped  with  the  com¬ 
pany  name  and  other  information. 

Since  shading  rings  must  have  high 
electrical  conductivity,  electrolytic 
tough  pitch  copper  99.9%  pure  is  used 
because  of  its  98-100%  conductivity. 

Seli'Lnbrieatiag  Bearings 

Rotor  bearings  are  of  graphite 
bronze,  which  was  selected  for  its  self- 
lubricating  properties.  However,  for 
the  output  bearing  where  long  life  and 
strength  is  demanded  under  compara¬ 
tively  heavy  loads,  commercial  bronze 
is  the  choice.  This  alloy  contains  89.5% 
copper,  8.5%  zinc  and  2%  lead,  which 
increases  the  machinability  consider¬ 
ably.  Many  standard  gear  combina¬ 
tions  are  available  to  give  varying  out¬ 
put  speeds  depending  on  the  timing 
involved. 

Wheels  ei  Clock  Brass 

The  wheels  (gears)  are  made  from 
clock  brass  (66%  copper,  2%  lead,  and 
remainder  zinc).  The  lead  helps  to 
eliminate  burrs  in  machining  the  gear 
teeth  and  in  blanking  and  piercing  the 
wheels.  Since  the  lead  exists  in  the 
metal  as  small  globules,  some  lubrica¬ 
tion  is  obtained  as  the  lead  is  bur¬ 
nished  over  the  surface  of  the  teeth 
while  in  operation. 

Two  alloys  are  used  for  the  pinion 
gears  depending  on  the  load  put  on 
them. 

Free  cutting  brass  rod  (61%  copper, 
3.4%  lead  and  remainder  zinc)  per¬ 
mits  clean  drilling  and  machining  of 
the  pinions  and  gives  long  life  under 
relatively  light  loads.  When  the  loads 
are  greater,  a  leaded  phosphor  bronze 
is  utilized.  (7496) 


per  shading  rings  used  in  400-cycle  synchronous 
Ifg.  Co..  Inc..  Torrington.  Conn. 


Gears,  bushings,  coil,  motor  cover,  pinkms  and  cc 
timing  motor. -Curtesy  Haydon 


SYBchronons  Timing  Motor 
Designed  for  400-CTcle  Cnnent 


special  timers  have  been  or  are  being 
developed  to  utilize  this  motor. 

Only  frequency  (x>ntrol  is  necessary 
to  insure  accurate  timing  since  the 
motor  is  not  affected  by  variations  in 
temperature,  altitude,  supply  voltage 
and  load  within  the  operational  limits 
of  the  motor  itself. 

I  Self-Siarling  lasiired 

The  motor  is  essentially  two  phase 
with  two  (x>ils,  (»res  and  interlacing 
field  pieces.  To  insure  self-starting,  a 
capacitor  is  put  in  series  with  one  coil, 
thus  giving  this  coil  a  leading  flux  effect. 

Copper  Alleys  Widely  Used 

As  in  all  electric  motors,  copper  and 
copper-base  alloys  are  widely  used  not 
only  for , their  electrical  characteristics 
but  for  cprrosion  resistance  and  ease  of 
working  |or  machining. 

The  motor  cover  is  cartridge  brass 
(70%  copper  and  30%  zinc)  which 
can  be  readily  worked,  has  good  corro- 
I  sion  resistance  and  a  tensile  strength 


The  use  of  400<ycle  current  by  the 
military  and  industry  for  many  types 
of  servo  mechanisms  and  in  communi¬ 
cations  systems  brought  about  the  de¬ 
sign  and  manufacture  of  the  illustrated 
synchronous  timing  motor. 

The  motor  is  used  in  time  delay  re¬ 
lays,  elapsed  time  indicators,  potenti¬ 
ometer  controls,  and  sequence,  interval 
and  repeat  cycle  timers.  Many  other 


New  Publication  Available 

“Bridgeport  Alloys— Properties  and 
Uses”— new  4-page  folder  designed 
to  help  the  metalworking  industry 
and  other  fields  to  distinguish  be- 

-  tween  copper 

base  alloys.  Lists 
65  commonly 
used  Bridgeport 
alloys,  their 
^  composition, 

=  properties, 

forms  and  typi- 
cal  uses.  Write 
to  our  Sales  Pro- 
motion  Service. 


Synchronous  timing  motor. -Courtesy  Haydon 
Mfg.  Co.,  Inc.,  Torringtem.  Omr. 
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BY  GUARDIAN  SERVE  ALL  FRONTS  I 


WHETHER  FOR  PEACE  OR  DEFENSE  a  great  responsibility  is  vested  in 
electrical  control.  In  this  era  of  defense  there  is  an  urgent  demand  for  electrical 
controls  in  quantity  with  the  highest  degree  of  quality  at  economical  cost. 

How  efliciently  Guardian  Electric  has  moved  to  meet  these  requirements  is 
convincingly  told  by  the  millions  of  Government  Approved  Controls  by  Guardian 
now  being  used  in  planes ...  in  tanks ...  in  communications ...  in  bomb  releases . . . 
in  radar ...  in  guided  missiles ...  in  gun  controls.  The  same  excellent  controls 
that  helped  to  insure  Victory  in  World  War  II !  If  yours  is  a  problem  of  electrical 
conrt-ol  requiring  relays,  steppers,  contactors,  control  assemblies,  or  the  familiar 
‘^uard-A-Seal”  hermetically  sealed  relays,  consult  Guardian.  Write. 


A.N.CONNCaO«  PWO 
HCRMHICSCAIB) 
CONTAMn 


AN-3320.I  D.C  AN.4324-1  D.C 


5«S  D.C.  S*ri«t  «10  A.C.-A1S  D.C.  S*(wt  69S  D.C. 
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TUBES  AT  WORK  (contiiiiHd) 

barely  larger  than  the  speakers  they 
contain.  A  floor  enclosure,  measur¬ 
ing  18  by  18  by  18  inches  and  using 
a  two-way  system  with  flush- 
mounted  tweeters  and  a  12  or  15- 
inch  speaker  has  been  developed. 
Also,  a  corner  enclosure  measuring 
24}  by  24  by  16  inches  with  the 
same  sjieaker  has  been  developed. 
Here,  the  16-inch  measurement  is 
made  from  the  corner  directly  out 
to  the  edge  of  the  front  of  the  en¬ 
closure.  An  eight-inch  speaker  in 
about  the  $13  price  range  was 
mounted  in  an  enclosure  measuring 
14  by  14  by  10  inches. 

The  standard  model  enclosure 
demonstrated  will  take  either  12  or 
15-inch  speakers  without  any  al¬ 
teration  of  overall  size.  The  lower 
frequency  response  is  limited  solely 
by  the  speaker  itself  and  not  the 
enclosure.  Both  tw’o-way  and  single 
speaker  systems  have  been  tested 
and  coaxial  speaker  systems  are 
under  test  with  equally  good  results 
possible. 

Back  waves  from  the  speaker  are 
completely  absorbed  within  the  cav¬ 
ity  so  that  there  are  no  reinforce¬ 
ments  or  cancellations  upon  the 
front  wave.  The  front  wave  feeds 
through  a  specially  designed  acous¬ 
tic  loading  chamber  and  exits 
through  a  slot  arrangement.  The 
combination  of  front  and  back  pres¬ 
sure  on  the  speaker  cone  is  dynam¬ 
ically  balanced  to  provide  ideal 
damping  and  transient  response. 


rUPCK 

econnechons 

^ance  **^^000 

2  ao'i  ,^c«l  conduchT 


KELVIN  plus  WHEATSTONE 
RANGES  IN  ONE  HANDY 

bridge 

Why  pay  for  f^o  inatruinanti  whan  'n  j 
both  job.?  Providing  both  IWWn  .nH  w!  ^ 
range,  from  0.0001  ohm  to  11.11 
Sh4llcToct  No  U’  j  t  this 

•«toency  «d  economy  ‘“•‘rument 


Quirk-Acting  Optical  Shutter 

By  J.  H.  .fuPE 

\t iiitUmrSf  England 

A  FAST  optical  shutter  developed  in 
Britain  uses  a  photoelectric  image 
converter.  The  image  of  an  elec¬ 
tronic  flash  tube  is  focused  onto 
the  photo-cathode  of  the  image  con¬ 
verter  and  the  electron  image  from 
the  cathode  is  focused  magnetically 
onto  a  fluorescent  screen,  where  the 
image  of  the  flash  tube  is  made 
visible. 

The  electron  image  may  be  inter¬ 
rupted  at  high  speed  by  means  of 
a  negative  bias  applied  to  one  of 
the  electrodes  of  the  image  con¬ 
verter.  Superimposing  a  short  posi¬ 
tive  pulse  on  the  electrode  will  re¬ 
store  the  image  but  only  for  the 
duration  of  the  pulse,  which  may  be 
as  short  as  one  microsecond. 


RtStSTANCE 

,  ...xodW 

3^  obffl  to  '  piact 

Writoto* 


SHALLCROSS  MANUFACTURING  COMPANY 

Collingdale  •  Penna 
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HENRY  L.  CROWLEY  &  COMPANY,  INC.^ 

■riiiiE  |)FJ{-||<0\  UM(1  STK  \  I  ri  K  proHiirr 

1  Oiitrul  A\riiu«' 

^  i^ruiiici',  N.  J. 


- Consider  Crowley 
source  of  supply  for  magnetic  and  ceramic 
pieces.  For  here,  under  one  roof,  ore  specialists  who 
iKtvg  ^l0r)eered  the  "ports  from  powders"  ort  for  the 
fpcii0»4lectronic  industry. 

Crowley  ..means  production  facilities  thot  hove  sup* 
plied  the-  major  portion  of  mogrtetic  cores  in  peace 
ahd  war  alike.  Here  are  extrusion,  molding  and 
machining  focilities  that  can  provide  steatite  and  other 
severe-service  insulators  in  the  widest  range  of  char* 
octeristics,  sizes,  shapes. 

By  all  means  try  Crowleyl  You  can  save  time,  money 
and  trouble,  just  os  other  electronic  designen,  engi¬ 
neers  ond  production  men  ore  doing. 


twTM,  cfM  b*  inchtdad 
in  Cralita  macklnad 
elacaa.  Pracitian 
wochlnad  laak  hi  Ilia 
haadt  af  diillad  tp^ 
cialiilt, iatara  lha 
aialchiae  af  rifld 
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provides 
a  low  cost  source 

for  the 

Production  of 
Electronic  Parts 


UNIT  CARRIER  ASSEMBLY 


HEATING  ELEMENT 
WELDED  HERE 


three  times 
actual  size 


MICA  WASHERS 


Small  enough  to  put  under  your  fingernail, 
this  rivet  is  mode  by  Progressive  for  The 
Cuno  Engineering  Corporation.  Used  in  an 
automotive  cigarette  lighter,  it  serves  as  a 
post  to  which  the  center  of  the  heating  coil 
is  spot  welded  and  as  a  rivet  for  fastening 
the  burner  cup  to  the  lighter  shell. 

This  double  function  required  precise  up¬ 
setting  of  a  metal  sufficiently  soft  to  be  used 
os  a  rivet,  yet  rugged  enough  to  withstand 
the  welding  operation. 

At  Progressive,  we  welcome  special  jobs 
like  these.  It's  our  business  and  we're  good 
at  it.  See  Progressive— if  it's  a  SPECIAL. 


^TUDY  these  illustrations  of  Spincraft 
"engineering"  —  interesting  examples 
of  a  high  order  of  ability  to  "work" 
metal  by  spinning  and  fabricating. 
Best  of  all,  these  methods  pay  off  in 
time  goined  —  and  substantially  lower 
costs,  both  on  large  and  small  runs. 

Progressive  new  Spincraft  techniques 
may  help  simplify  your  production 
problem  in  any  metal  —  just  as  they 
have  helped  others  in  the  electronics 
industry.  Your  inquiry  is  welcome  — 
and  you  are  invited  to  send  for  the  new 
Spincraft  Data  Book,  a  stimulating 
source  of  ideas  for  engineers,  de¬ 
signers  and  plant  production  men. 
Write  today. 


.WRITE  FOR  OUR  CATALOG 


IT  MAY  SAVE  YOU  MONEY 


PROGRESSIVE  ^^pedaJU 


SALES  OFFICES;  SAN  FRANCISCO,  LOS  ANGELES, 
PORTLAND,  DETROIT,  PHILADELPHIA,  CLEVELAND, 
SEAHLE,  BOSTON,  SYRACUSE,  ST.  LOUIS,  CHICAGO. 
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ACCURATE 


MEASUREMENTS 


AT  MICROWAVE 


FREQUENCIES 


Model  296B  Microwave  Receiver 


30  Ate  Amplifier  Gain:  70  db  ‘  30  db  preamp  fiain 
1^  db  inscriion  loss.  ^ 

IF  Bandwidth:  I  k  Me  ^ 

Affenuofor;  Inscnion  km  15  db.  MO  db  duenuution 
ran^*  s^ilh  ddeni  po^iiions  at  10  db  stepv  t 
Local Qseillotor  Powor  Supply:  Beam  supply 
M)  >  to  M(K)  volt« 


50  ma,  continuously  variable. 

«  positive  grounded  Relicctar  supply  continuously 
variable  from  10  to  5(X)  volts  with  respect 
to  cathode 

Accessories  Supp/ied;  One  pre  ampliher.  one  pre 

ampliher  piivser  cable,  one  klystron  power  cable, 
two  Vj  Me  It  cables 

Accessories  Needed;  L 

and  a  mixer 


al  Oscillator  Klystron 


the  newest  addition  to  Sperrv's  Microline*  is 
Model  296B  Microwave  Receiver  for  laboratorv'  use. 
This  instrument  is  an  important  addition  to 
the  microwave  laboratorv  where  a  good  secondary 
standard  of  attenuation  is  required. 

The  versatility  of  Model  296B  permits  measurements 
to  be  made  at  all  microwave  and  UHF  frequencies. 
In  addition  to  its  use  as  a  secondary  standard 
of  attenuation,  this  receiver  has  many 
other  uses  . . .  one  of  the  more  important 
being  antenna  pattern  measurements. 
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THE  ELECTRON  ART 

(continved  from  p  142) 

Kiicl.  Whether  directly  c<»nnecte<l, 
for  d-t  measuremeivt,  j)r  through  a 
rectifier  for  a-c,  this  is  not  good 
enough  for  general  use. 

The  operating  conditions  for  low- 
output  resistance  are  exactly  op- 
I»o.sed  to  those  for  low  input  con¬ 
ductance,  so  to  attain  a  high  stand¬ 
ard  of  performance  it  is  nece.ssary 
to  use  separate  input  and  output 
tubes.  It  can  be  accepted  also  that 
a  balanced  system  is  desirable  for 
stability  of  zero,  so  altogether  four 
tubes  are  needed  for  the  d-c  “re- 
si.stance  transformer”.  The  de¬ 
sign  of  the  rectifier  .system  needed 
for  a-c  measurements  is  not  ccui- 
sidered  here;  it  can  be  conven¬ 
tional. 

By  adopting  stabilized  power 
supply  technicpie,  the  output  re¬ 
sistance  can  be  brought  far  nearer 
the  ideal  zero  than  in  conventional 
circuits.  Figure  2  shows  the  sche¬ 
matic,  in  which  V,  denotes  the  volt¬ 
age  to  be  measured.  With  the  V, 
terminals  .short-circuited,  V,  and 
r,  can  be  recognized  as  forming  a 
stabilizing  sy.stem  keeping  the  volt¬ 
age  across  R,  constant,  and  V,  and 
V,  similarly  keep  the  voltage  across 
R,  constant.  A  goo<l  approximation 
'  to  the  total  output  resistance  be¬ 
tween  the  cathodes  of  r,  and  1',  is 


ond  Hk»d  ttl  n.  ^  - 


This  Ward  Leonard  Vitrohm  bracket  terminal  resistor 
was  installed  in  the  fluorescent  lighting  system  of  the  new 
subway  cars  for  three  important  reasons. 

First,  it  could  withstand  the  wear  and  tear  of  constant 
vibration  and  shock  of  starts  and  stops. 

Secondly,  it  could  be  installed  faster  and  easier  in  very 
limited  space. 

In  the  third  place,  although  these  resistors  last  indefinite¬ 
ly,  they  must  oe  readily  replaceable  in  case  of  accidental 
aamage. 

These  subway  cars  run  on  600  volt  D.  C.  The  builder  pro¬ 
vided  pre-wireo  terminal  studs.  By  using  a  bracket  terminal 
resistor  it  was  possible  to  combine  mounting  and  electrical 
connection  in  one  simple,  fast  installation. 

That’s  Ward  Leonard  “result-engineering” — problems 
turned  into  perfect  performance  by  the  proper  selection  or 
adaption  of  elearic  controls.  Write  for  Vitrohm  Resistor 
Catalog,  Ward  Leonard  Electric  Co.,  31  South  Street,  Mount 
Vernon,  N.  Y.  Offices  in  principal  cities  of  U.  S.  and  Canada. 


WARD  LEONARD 

ELECTRIC  COMPANY 

tttJC-  E  nfuumtC  GmtStA  StW  /Sft 

MSISUWS  •  •  CONISOl  tXVtCIS 


where  m  is  the  voltage  gain  from 
the  grid  of  V,  to  the  grid  of  I’, 
(and  1’,  to  V',)  and  tu  is  the  trans¬ 
conductance  of  V,  (and  of  F,). 
Tube.s  V,  and  V,  are  chosen  for  low- 
input  conductance  and  high  gain, 
and  these  are  not  incompatible  re¬ 
quirements.  With  suitable  tubes. 
m  may  be  over  100  and  over 
0.005  mho,  making  R,  less  than  4 
ohms,  which  can  usually  be  neg¬ 
lected. 


Complete  Circoit 

In  a  practical  circuit  it  is  neces- 
.sary  to  provide  positive  voltage  for 
r,  and  F„  and  the  potential-divider 
method  shown  in  Fig.  3,  although 
it  throws  away  nearly  half  of  ni, 
has  proved  very  satisfactory.  With 
the  tubes,  component  values,  and 
supply  voltages  specified  in  Fig.  3, 
the  system  limits  at  F,  =  65,  posi¬ 
tive  or  negative,  giving  a  margin 
for  falling  supply-line  voltage  and 
I  tube  characteristics  above  the  to]> 
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'K^ineet  to^  tftutn.  Sfieci^ccMott^ 

S<t4iihI  aiKxlf  <-(>nn<'<'tors.  lube  caps.  balter>  connectors,  single  and  niiilliplc  dial 
li;:bl  assemblies,  insulated  screH-base  candelabra  s4H-kets.  insulated  miniature  base 
sockets,  combination  sxit<-b-end  miniature  base  sockets  — all  maniifai'tiiretl  b> 
I  <-inite.  all  \>ircd  to  ibe  specilications  of  individual  I  cinile  <-iistoniers. 


ThelUCINITE  CO. 

Sewtonville  60,  Mass. 

Uivisioii  of  United-Carr  Fastener  Ctirp. 


{Specialist*  In 

ELRCTRICAI.  ASSEMBLIES 
RADIO  AND  AUTOMOTIVE 


ELECTRONICS  — OKtmkar,  1951 


210 


ELECTRONICS  DIVISION  •  2196  CLARKWOOD  RD.  •  CLEVELAND  3,  OHIO 
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Current’s  Fauorite  Conductor 


Year  after  year,  hundreds  of  thou¬ 
sands  of  feet  of  shielded  connecting 
cables  bearing  the  famous 
Current's  Favorite  Conductor"trade- 
mark,  find  their  way  into  the  nation's 
best  mobile  radio  and  telephone 
communication  systems. 

PhaldT  builds  shielded  cables  that 
ore  as  versatile  as  the  systems  they 
connect  .  .  .  whatever  the  purpose, 
you  couldn't  find  a  better  quality 
answer. 

Next  time  specifications  call  for 
shielded  communication  coble,  call 
for  PHALO  and  be  certain! 
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(contmu«d) 


FIG.  4 — Diaqram  showing  tho  potontloU 
oi  the  correspondingly  lettered  points  In 
Fig.  3  over  the  lull  range  of  input  Tolt- 
age.  Differences  in  eoltage  between 
po'nts  with  th?  same  letters  are  neglected 


ranjfe  of  0  to  ±50  volt.s.  The 
limiting  tube  is  V*  for  both  positive 
and  nejfative  V, ;  positive  is  limited 
by  low  plate  voltajre  and  negative 
by  plate<'urrent  cutoff.  Up  to  cut¬ 
off  there  is  no  perceptible  departure 
from  linearity. 

The  meter  it.self  is  a  ruKRcd 
0  to  :5-ma  instrument  and  the  char¬ 
acteristics  of  the  circuit  limit  the 
po.ssible  current  through  it  to  a 
little  above  full-scale  reading.  The 
measured  output  resistance  of  the 
tube  system  is  4  ohms,  so  this  rela¬ 
tively  heavy-current  meter  lowers 
the  terminal  voltage  between  the 
cathodes  of  U,  and  V,  less  than  1 
percent  even  at  full-scale  on  the 
lowest  (1.5-volt)  range;  and  this 
small  error  can  be  entirely  removed 
by  the  resistors  /?„  and  /?;,  which 
slightly  raise  the  output  voltage, 
making  it  exactly  equal  to  the  input 
voltage  V’,.  Zero  set  R:  adjusts  the 
balance  between  F,  and  V^. 

Four  ranges,  1.5,  5,  15  and  50 
volts,  are  obtained  by  the  usual 
switched  .series  resistors;  in  fact, 
any  multirange  d-c  voltmeter  tak¬ 
ing  not  more  than  3  ma  at  full  scale 
can  be  used  in  conjunction  with 
the  tube  sy.stem  up  to  50  volts. 
There  should,  of  course,  be.  a  meter- 


AAanufacturers  of  Thermoplastic  Insulo^l^^ire,  Cables, 
Cord  Sets  and  Tubing  to  Government  Spii^ptions  ■ 


CORNER  OF  COMMERCIAL  STREET,  WORCESTER,  MASSACHUSETTS 
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TRADE  MARK 


REG.  U.  S.  PAT.  OFF. 


NEW  MARK  of  Long-Established 

Quality 


Since  1878  and  the  earliest  bicycle  cyclom¬ 
eter  ...  to  the  present  day  when  counters 
are  built  into  everything  from  hay-balers 
and  textile  looms  to  jet  planes  and  gasoline 
pumps  . . .  Veeder-Root  has  been  "the  name 
that  counts.” 

Today,  Veeder-Root  is  the  world’s  largest 
manufacturer  of  counting  and  computing 
devices  for  mechanical,  electrical,  and  man¬ 
ual  operation.  And  as  a  symbol  of  "the 
name  that  counts,”  this  trademark  has 
been  developed  as  a  hallmark  of  old- 


fashioned  quality  and  modem  design  in 
everything  that  counts. 

So  when  you  buy  counters,  look  for  this 
mark,  and  remember:  V-R  stands  for 
Veeder-Root  .  .  .  and  also  for  "Value 
Received.  ” 

VEEDER-ROOT  INCORPORATED 

’The  Name  That  Counta*' 

HARTFORD  2,  CONN.  •  GREENVILLE.  S.  C. 

Montreal,  Canada  .  Dundee,  Scotland  • 
Offices  and  agents  in  principal  cities 


Veeder-Root 


QSOlIiSQIlQS 


^SiuniEyetHjthiyujonbriii 
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3  Plants  Geared  for  Production 

IVllL-T-27  Military  Transformers 


MID-WEST  COIL  &  TRANSFORMER  CO. 

1642  NORTH  HALSTED  STREET  •  CHICAGO  14,  ILLINOIS 

Branch  Offices:  New  York  City  Buffalo  (Kenmore)'  Plymouth,  Indiana 

270  Lo  Fayette  St.  278  Hamilton  Blvd.  805  Pennsylvania 


REXOLIT 


tter 

jusulM'OH  , 


atCKVJSt  Or-"" 

....  eU**'“"' 

er««* 

•  »  resU»«»** 


Rexolile  1422  bos  been  ^MCifieoUr 
designed  and  developed  to  OMet 
tbe  growing  need  for  a  lightweight 
—  low  coot  U.  H.  F.  insulotiiig 
moterioL 

Rexelite  1422  is  available  tor  im- 
mediate  delivery  as  centerless 
ground  rod  in  any  diameter  up  to 
1".  Also  cast  in  larger  diameter 
rods  and  sheets. 

MeeU  IAN-F.77  and  MIL-P-77A  spec- 
ificatiens. 

Tbe  unusual  chemical  inertnees  and 
physical  properties  of  Resettle  1422 
allow  its  use  where  other  matetiolt 
fail. 

for  use  is:  ceeaecteri,  ceextUl  eon- 
■ecter*.  waveguide,  enteanes.  leads 
aad  spacers,  spreaders  enrf  air 
wound  coll  supports,  ceil  fermt. 


We  are  geared  for  production  of  fully-approved,  MIL-T-27 
Transformers  and  Filter  Reacters  to  meet  Military  specifi¬ 
cations,  Our  Production  includes:  HYPERSIL'®,  or  Nickel 
alloy  materials  in  Hermetically  sealed  or  Fosterite'^-  type 
transformers, 

MlDVi'EST’S  modern  plants  are  staffed  by  experienced 
personnel  employing  the  latest  equipment  and  electronic 
knowledge  to  produce  components  of  consistent  quality 
for  Military  and  Civilian  use, 

WE  INVITE  PRIME  AND  SUB-CONTRACT  INQUIRIES 


-.aiiulll  !-JJ 


Write  today' 
for  technical 
hnlletins  and 
samples.  Our  eis* 
gineerinq  staff  is  ot* 
ways  at  your  dla<>: 
pesel. 


THE  BEX  CORPOIATION 

64  LANSDOWNE  STREET 


CAMBRIDGE  39.  MASS. 
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General  Electric  Offers  Complete 
Catalog  of  Measuring  Equipment 


TAILI  or  CONTINTS 


Pages 

DC  Amplifiers .  2-3 

Electric-circuit  Testing  Equipment . 4-7 

Electronic-circuit  Testing  Equipment . 8-12 

High-voltage  AC  and  DC  Testing  Equipment . .  13-18 
Insulation  and  Resistance  Testing  Equipment. .  .19-26 
Magnetic-field-strength  Testing 

and  Measuring  Equipment . 27-30 

Time  Switches  and  Timers . 31-33 

Materials-testing  and  -inspection  Equipment . . .  .34-41 

Chemical  Analysis  Equipment . 42-47 

Color  and  Light  Testing  Equipment . 48-53 

Force,  Strain,  Tension,  and  Thickness  Gages. . .  .54-58 

Speed  and  Torque  Measuring  Equipment . 59-63 

Temperature  Measuring  Equipment . 64-67 

Leak  Detectors,  Vacuum  and  Pressure  Gages.... 68-71 

Sound,  Vibration,  and  Balance  Equipment . 72-75 

Power  Supplies,  Alternators,  and  Regulators  .  .  76-79 


125  DIFFERENT  DEVICES  fur  production  and  laboratory 
testing  are  described  and  shown  in  this  new  catalog. 


Send  today  for  your  free  copy  of 
NEW  80-page  catalog  containing 
condensed  information  about  all  6-E 
Testing  and  Measuring  Equipment. 

I - 1 

I  Section  B  602-222  I 

I  General  Electric  Co.  I 

I  Schenectady  5,  N.  Y.  I 

I  Please  send  me  GEC-1016,  1952  Catalog  of  • 

I  General  Electric  Measuring  Equipment  for  labora-  . 

I  tory  and  production  testing. 

•  NAME  „  I 


POSITION 

COMPANY 


GENERAL^  ELECTRIC! 


L. 


ELECTRONICS  — December,  1951 


215 


( 


(continued) 


THE  ELECTRON  ART 


reveraintf  switch  if  both  negative 
and  positive  voltages  are  to  be 
measured.  Higher  ranges  are  ob¬ 
tained  by  a  high-resistance  input 
potential  divider.  The  .system 
should  be  checked  to  show  no  ap¬ 
preciable  respon.se  to  the  insertion 
of  .say  20  meg  in  series  with  Ft  at 
any  voltage  up  to  ±50. 

The  SP61  tubes  si)ecified  could 
no  doubt  be  replaced  by  6AC7  or 
even  6J6  types,  and  the  EF37A  by 
6J7’s  selected  for  low  grid  current. 
It  helps  to  reduce  grid  current  if 
the  heater  voltage  for  V,  and  V.  is 
reduced  to  about  5.3  volts. 

Proof  of  Performance 

The  in.sensitivene.ss  of  the  sys¬ 
tem  to  tube  characteristics  has 
been  strikingly  demonstrated  by 
paralleling  a  second  tube  with  V, 
(or  F,).  In  spite  of  this  unbalanc¬ 
ing,  and  without  any  readjustment, 
the  zero  shift  was  no  more  than 
0.004  volt,  and  as  this  was  constant 
all  over  the  scale  there  was  no  per¬ 
ceptible  change  in  calibration.  Re¬ 
sults  were  similar  with  a  drop  of 
10  percent  in  B-f;  and  a  drop  of 
10  percent  in  heater  voltage  caused 
0.01-volt  zero  shift  and  no  percep¬ 
tible  calibration  error.  Paralleling 
a  second  tube  with  V'',  or  F.  causes 
a  relatively  large  zero  shift  (0.61- 
volt)  but  this  test  is  far  more  dras¬ 
tic  than  any  rea.sonable  working 
conditions,  and  even  so  the  calibra¬ 
tion  shift  was  negligible. 

Under  ordinary  working  condi¬ 
tions  the  zero  is  exceptionally 
stable.  Provided  that  the  zero  is 
checked,  the  accuracy  of  the  instru¬ 
ment  for  direct  voltages  car.  be 


WmUBOn  UTCHIMO 
^  HOAV 


**as  specified** 

Because  all  Leach  Relays  ate  quality 
engineered  for  dependable  duty... 
they  are  specified  first  by  leading 
manufacturers  of  industrial  equip¬ 
ment  of  all  types.  If  your  equipment 
demands  relays  that  are  first  and 
foremost,  more  dependable  and 
longer  lasting,  specify  Leach  Relays 
. . .  they’re  more  dependable . . .  per¬ 
formance  proves  it.  Whatever  your 
relay  control  problem ...  it’s  a  chal¬ 
lenge  to  Leach.  Illustrated  are  but  a 
few  of  the  wide  selection  Leach 
provides  industry,  as  standard 
equipment. 


RELAYS  SHOWN  ABOVE  CAN  BE  SUmiED  WITH  VARIOUS 
CONTACT  ARRANGEMENTS.  WRITE  FOR  DETAILS. 


•EHER  CONTROU  THROUGH  KHCR  REUYS 


99700 


:  19.727 1 


100.000 


1.000,000 


FIG.  S  -Ohmmeler  circuit  applicable  to 
Fig.  4.  for  mid-ecale  readings  of  1.  10. 
100.  and  1.0 JO  kilohms 


S9I5  AVAION  BOULEVARD.  LOS  ANGELES  9,  CALIFORNIA 
Repreienlativet  in  Principal  Cities  of  U.  S.  and  Canada 
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Ptvos*  IwHvtin  $fi  CQAtoinin^  complAt*  focts  on  MJSS 

S«noN  Dtmonttpn  Fw«o«  ond  fvM  Heldofi. 


SPECIAL  PROBLEM 


We  welcome  requests  to  help  you  in  selecting  the  proper  fuse  or  in 
designing  o  special  fuse  or  fuse  mounting  best  suited  to  your  conditions. 
Submit  sketch  or  description  showing  type  of  fuse  contemplated, 
number  of  circuit:,  type  of  terminals  and  the  like. 

Our  staff  of  fuse  engineers  is  at  your  service. 


.  USE  THIS  COUPON  -  6ef  All  tht  facts 


BUSSMANN  MFG.  CO.,  St.  Louis,  Mo. 

DIvWm  el  McOraw  B.ciric  C.iiip— y 

MANUTAcnmns  or  a  comtuti  um  or  rus» 
rot  HOMi,  rAtM,  conuMtaAi  and  moumui  uu. 


lUSSMANN  MFG,  CO,.  Ufiiv.rsity  of  Jolforton 
Sf,  louit  7.  Mo,  (Oivttioit  McGrow  Eloclrk  Co,) 


Sbch  BUSS  Pusm  Elaetronieally  Tastad. 

To  assure  proper  operation  in  the  field,  each 
and  every  BUSS  fuse  is  tested  in  a  highly 
sensitive  electronic  device  that  rejects  any 
fuse  thot  is  not  correctly  calibrated  — 
properly  constructed  and  right  in  physical 
dimensions. 


BUSS  Fusas  an  mada  to  Pretact  — 
not  to  Blow. 


FOSE  curs,  FOSE  BLOCKS, 

FOSE  HOLDERS.  SRECUL  FOSE  MOONTIN6S 


Behind  each  fuse  or  fuse  mounting  ore  37  years 
of  know-how  in  building  products  of  unquestioned 
high  quality,  the  world's  largest  fuse  research 
laboratory  and  the  world's  largest  fuse  pro¬ 
duction  capacity. 


When 


Fuse 


YOU 


NEED 


BUSS 


Fuse  Headquarters  for 
the  Electronic  Industries 

miVISION  •  RADIO  •  COM/RUNICATIONS 
CONTROLS  •  AVIONICS  •  INSTRUAtSNTS 

A  complete  line  of  fuses  is  available.  Mode  in 
Dual-Element  (Slow  blowing).  Renewable  and  One- 
Time  types.  Sizes  from  Vioo  ampere  up. 

And  o  companion  line  of  BUSS  Fuse  Clips,  Fuse 
Blocks  and  Fuse  Holders. 


DUAL-ELEMENT  (SLOW  ILOWINS)  FUSES 
RENEWABLE  FUSES.  ONE  TIME  FUSES.  SRECIAL  FUSES 
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rHINOPLE  Of  OPERATION 


MEiaOl 


MEI302 


.Grid  controlled 
I  converter 


Diode 

converter 


ENGLAND 
MVT  109 


•HOW  FAST  IS 

^xtar^seonul? 


Far  ramyktc  detail*  af  tlwM  and  other  arailahlc  image  ronTerter)  write  tot 
In  l].8Ji. — Internatianal  Eleetranies  Carg., 

137  HudM»  St^  New  Yaek,  13,  N.Y. 

ELSEWHERE— The  lacal  Mnllaid  RepreaentatiTe. 


Mullard 


A  Product  of  Mullard  Limited - 

MULLARD  OVERSEAS  LTD^  SHAFTESBURY  AVENUE.  LONDON. 


Theee  tubes  are  available  with  varioue  screen  materials  and  photocathodes. 


PHYSICISTS 


I^HE  Aarophysica  &  Atomic  Enar^y 
Raaaarch  Diriiion  oi  North  Amari- 
con  Aviation.  Inc.,  oiiara  unparallalad 
opportunitie*  in  Rataarch,  Davalopmant. 
Daiiqn  and  Tait  work  in  tha  iialda  oi 
Long  Ranga  Guided  Misailat.  Automatic 
Flight  and  Fire  Control  Equipment  and 
Atomic  Energy.  Well.qualiiied  engi- 
neera,  dealgnera  and  phyaiciata  urgently 
needed  ior  all  phaaea  oi  work  in 


Solariea  Commenaurate  with 
training  &  experience. 
Excellent  working  conditiona. 
Fineal  iacilitiea  and  equipment. 
Ontatonding  opportunltiea 
ior  adToncement. 


Write  now — Give  complete  reaume  oi 
education,  background  and  experience 


PERSONNEL  DEPT. 
AEROPHYSICS  I.  ATOMIC  ENERGY 
RESEARCH  DIVISION 

NORTH  AMERICAN  AVIATION 


12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 


^  ^  ^  ^  la  2  a  10*^  mccoimI  lifclit  Iraveki  just  alMHit  ft  metres.  At  sametbinK  less  than 
that  sprc4  you  ran  take  a  pbotofcraph  with  a  Mallard  imafce  converter  tube. 
Tbcae  new  devices  are  the  world's  fastest  eleetronie  camera  phutters.  Pulsed 
to  eiposurcs  in  the  order  of  LlOO  microsecond  they  out  ■perform  Kerr  cells  by  a 
factor  9t  teiig  and  the  best  available  flash  lubes  by  more  than  fifty, 
la  continuous  stroboscopic  op^ation  their  flatg  metaLbacked  screens  produce 
rock-steady  pictares  at  a  rate  of  20,000  per  second. 


PRINCIPAL  CHARACTERISTICS  OF  MULLARD  IMAGE  CONVERTER  TUBES 


Description 


Mitt*""”"*  anode* cathode 
voltage 

Linear  magnification  of  image 
Screen  diameter 
Screen  resolution 


Supersonic  Aerodynamics. 
Proliminary  Design  ft  Anolysts. 
Electronics. 

Electro-Mochanical  Doricos. 
Instrumentation. 

Flight  Tost. 

Navigation  Equipment. 
Controls. 

Servos. 

Rocket  Motors. 
Propulsion  Systems. 
Thermodynamics. 
Airframe  Design. 

Stress  ft  Structures. 
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Pvrtaef 


pro^ 


DILCCTO  (LMiioAt^d  TK^rmoMtting  flMtlc) 
CELORON  (Molded  High>StT«nglh  PImHc) 
DIAMOND  riRRC  (VulcaaiMd  Flbt*) 
VULCOID  (lUciD  Iinpf*Qiial*d  Fibr«) 
MICABOND  (Bondad  Mica  SpUttiapa) 


DE«l  . . . 

BRANCH  OmCIS:  NEW  YORK  17  •  CLEVELAND  14  •  CHICAGO  11  •  SPARTANBURG,  S.  C.  •  SALES  OmCES  IN  PRINCIPAL  CITIES 

WEST  COAST  REPRESENTATIVE:  MARWOOD  LTD..  SAN  FRANCISCO  3  •  IN  CANADA:  DIAMOND  STATE  FIBRE  CO.  OF  CANADA.  LTD..  TORONTO  8 


F 


[sfabhihed  189-5  .  Manufacturen  of  Laminc’ed  Plastics  since  19??— \  1  \\  \  1. 1, 


IM  I  \\\  \IU 


tells  how  to 


CONTAINS  A  VOLUMi 
or  INFORMATION  IN  A 
FOCKIT-SIZfD  aOOK 

EooooiniM  in  Ordwing 
Gnnnral  Machining  Tipa 
Turning 
Drilling 

Tapping  and  Thraading 

Punching 

Sbaaricg 

Sawing  and  Cut-OU 
Milling  and  Planing 
Forming  and  Drawing 
Screw  Machine  Operations 
Finishing 
Marking 

Tables  and  Measuiemenb 


►  REDUCE  COSTS 

►  CONSERVE  PLASTIC 

►  SPEED  FABRICATION 


TL.S  NLW  "Pocket  Book  on  Fabricating  C-D  Plastics" 
places  at  your  fingertips  a  wealth  of  practical,  easy- 
to-use  information  that  can  help  you  conserve  plastics 
. . .  speed  assembly  . . .  lower  fabrication  costs  . . .  get 
more  production  from  every  man.working  with  plastics. 

Written  by  men  who  understand  your  problems,  it  is 
Idled  with  valuable  tips  and  suggestions  on  general 


rules  to  follow,  tooling  recommendations,  feeds  and 
speeds.  Put  to  use  in  your  plant,  it  will  help  you  get  th4 
most  from  every  rod,  sheet  and  tube  of  plastic  you  use. 

Write  today  for  your  copy.  A  note  on  your  com¬ 
pany  letterhead,  giving  your  title,  will  bring  youR 
free  copy  of  the  "Pocket  Book  on  Fabricating  C-D 
Plastics."  No  obligation,  of  course. 
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GEO.  STEVENS 


WINDING 


EQUIPMENT 


MAKES  COMBINED! 


•  MORE  OUTPUT  . . .  LOWER 
COSTS  .  .  .  from  EXCLUSIVB  SPEED 
FEATURE.  Universal  motors  permit 
variable  speeds  without  changing 
belts  and  pulleys.  Coil  design  per¬ 
mitting,  speeds  as  high  as  7500 
RPM  are  not  uncommon. 

e  PORTABILITY.  Conveniently  car¬ 
ried  from  place  to  place.  Machines 
come  mounted  on  bases  to  constitute 
one  complete  unit. 

•  MUCH  LOWER  ORIGINAL 
COST.  The  some  investment  buys 
more  GEO.  STEVENS  machines  than 
any  other  coil  winding  machines. 

•  LONG  LIFE.  Most  of  the  original 


GEO.  STEVB^S  machines  bought  14 
years  ago  ore  still  operating  doily 
at  full  capacity. 

e  MUCH  FASTER  CHANGING  OF 
SET-UPS  than  any  other  general 
purpose  coil  winding  machine. 
Quickly  changed  gears  and  cams 
save  time  between  jobs, 
e  VERY  LOW  MAINTENANCE. 
Replacement  parts  are  inexpensive, 
can  be  replaced  in  minutes,  and  are 
stocked  for  "same  day"  shipment, 
thus  saving  valuable  production  time, 
e  EASIEST  TO  OPERAH.  In  one 
hour,  any  girl  can  learn  to  operate 
a  GEO.  STEVENS  machine. 


iK^sunied  to  bo  that  of  tho  nioviiijt- 
coil  meter  and  its  range-switchinjr. 
So  long  as  the  grid  current  of  V, 
is  low  enough,  and  cut-off  is  kept 
above  the  top-range  voltage,  almost 
any  tube  can  be  plugged  into  any 
socket  without  noticeable  effect  on 
the  calibration.  To  facilitate  de¬ 
sign,  a  potential  diagram  such  as 
Fig.  4  (which  refers  to  the  points 
lettered  in  Fig.  3)  should  be  made. 
It  clearly  shows  how  V,  determines 
the  maximum  measurable  F,.  The 
grid  bias  voltages  of  all  the  tubes 
are  relatively  so  low  that  they  are 
neglected  in  this  diagram. 

Further  Refinement 

The  type  of  tube  circuit  de- 
.scribed  lends  itself  well  to  the 
usual  electronic  te.st-meter  facili¬ 
ties  for  measuring  resistance,  as 
the  negative  operating  voltage  can 
.  be  tapped  off  R,.  The  effective 
source  resistance  of  this  voltage  is 


Records  a  Precise 
and  Continuous 
Curve  of  y=f(^J 


\..th*Bl££pUJfniK  Function  Plotter 


f 

» 


I 


OUTSTANDING  ADVANTAGES 
AmpI*  Chart  Trovol — 15' 

Chart  Travorta  Tim# — 

4  >a<ondt 
Pu«h>bwffon 
StandardizoNon 

Maximum  Chart  Spood — 
4'  par  sozond 

Full  Seal#  Fan  Traval — 11* 

Fan  Travorta  Tima — 
iL  tacendt 

Maximum  Fan  Spood — 
6'  par  tocond 

Floxiblo  Actuotiont 

For  more  detailed  informa¬ 
tion,  write  for  a  copy  of 
Data  Sheet  10.0-6. 


OoNE  are  the  days  of  labored  hand  plotting  . . .  logging 

countless  readings _ missing  many  in-between  values _ 

consuming  valuable  time.  Now  you  can  automatically 
record  a  precise  and  continuous  curve  representing  the 
relation  of  any  two  variables,  that  can  be  r^uced  to  a  dc 
voltage,  connecting  them  to  the  new  ElectroniK 
Function  Plotter.  Every  point  of  the  curve  will  be  re¬ 
corded  exactly  as  it  is  measured. 

Applicable  to  coimtless  analyses  and  investigations,  the 
ElectroniK  Function  Plotter  is  being  used  for  plotting 
such  curves  as  speed  v».  torque,  stress  vs.  strain,  tempera-  < 
ture  vs.  pressure,  amplifier  output  vs.  input,  grid  voltage 
vs.  plate  <^rent,  and  antenna  radiation  patterns. 

Call  in  your  local  Honeywell  engineer  ...  he  is  as  near  as 
your  phone.  Minneapous-Honeywell  Regulator  Co., 
Industrial  Division,  4428  Wayne  Ave.,  Philadelphia  44, 
Pa.  Offices  in  more  than  80  principal  cities  of  the  United 
States,  Canada  and  throughout  the  world. 
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Measure  it! 


Only  r  I  X  5/16'  W  x  1/4'  H 


Th 


presents  the  actuf 
the  housing  whici 
encloses  the  Ulanet 


totally 


★  And  into  this  tiny  space  a  com¬ 
plete  three-element  thermostat  is 
housed.  Severe  temperature  changes 
can’t  strain  the  bimetal  (principal 
cause  of  calibration  changes)  because 
of  the  special  strain  relief  construc¬ 
tion.  Precision  calibration  is  efieaed 
by  extra  fine  threaded  adjustment 
screw.  Elertrolytic  silver  contaas  are 
used,  too.  Temperature  ranges  up  to 
400°F.  are  available. 


Here  s  the  mechanically  rugged 
unit  you  should  investigate  for  posi¬ 
tive  control.  Ulanet  engineers  will  be 
glad  to  help  you  if  you  state  the 
application  you  have  in  mind. 

MOOIl  11 


417  MAIKET  STREET 

NEWARK  5,  NEW  JERSEY 


I 


I 


GEORGE  ULANET 
COMPANY 


If  your  problem  is  Heal  Control 
your  solutioo  is  Vianet— 
Precision  Thermostats  &  Thermal  Timers 
Exclusively  Since  1931 


STANDARD  TRANSFDRMER  CDRPDRATIDN 

3SII  (ISTON  MENUE  CNICttO  II  ItllNOIS 
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High  Oialaciric  Strength  ^ 
Low  Pewor  Factor 
Hoot  Rosittanco 
low  Moitturo  Absorption 
High  Impact  Rotittanco 
Oimonsianal  Stability 
light  Weight 
Tensile  Strength 
Abrasion  Resistance 


You  probably  know  Lamicoid  (Laminated  IMaNtic)  as 
an  old  friend  for  siit  h  uses  as  tulie  stK'ket  sup|H>rts,  coil 
forms,  dials,  panels,  antenna  parts  and  many  other 
applications. 

The  same  tpialities  that  make  it  adaptable  to  these 
uses  may  also  provide  practical  answers  to  your  material 
shortage  problems  . .  .  and  |>erhaps  even  bring  you  sav¬ 
ings  or  improvements! 

LAMtcoit)  is  made  with  fillers  such  as  glass,  nylon. 


pa|rer,  fabric,  etc.  aiul  a  variety  of  resins.  This  wide 
range  of  materials  makes  it  almost  certain  that  LAMimin 
can  give  you  the  essential  mechanical,  structural,  or 
insulating  characteristics  your  product  requires. 

Lamicoid  is  supplied  asstandard  sheets,  rods  and  tubes, 
or  fabricated  into  parts  to  your  specification.  VV'hy  not 
let  us  put  our  58  years  of  experience  to  work  on  your 
electrical  insulation  problems.  Send  your  blueprints 
and  s^iecifications  to  us  today  for  prompt  quotation. 


Sehgngctady  1,  New  York 

Offices  in  Principal  Cities 

lAMICOlO  riailifl  •  MICANITI  l■«lll-vf  Mical  .  IMPICI  IVomltlwC  Pofeflci  anrf  fopml 
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measured  if  there  is  an  additional 
tapping  on  Rt  at  —78  volts,  as  in 
Fig.  6.  The  low-potential  V,  ter¬ 
minal  can  then  be  used  as  the  guard 
terminal  to  exclude  undesired  leak¬ 
age  effects. 


LEDEX  ROTARY  SOLENOIDS 


i  . 


liuriulii  Yitanate  Delay  Lines 

By  LEt)NARD  M.  Orman, 

Lt.  (’ol,  U.  S.  Army 
and 

Leslie  G.  Callahan 

Cnpt.,  If.  f!.  Army 

Fort  Hlinn,  Trxnn 

Unusual  properties  of  barium 
titanate  were  noticed  about  ten 
years  ago,  and  since  that  time, 
considerable  research  has  been  di¬ 
rected  toward  its  further  investiga¬ 
tion,  as  indicated  by  the  bibliog¬ 
raphy  at  the  end  of  this  article. 

Advantages  of  this  material  are 
that  it  is  easy  to  work,  may  be 
molded  into  many  different  shapes, 
may  be  polarized  in  any  desired  di¬ 
rection,  has  a  large  electromechan¬ 
ical  coupling  factor,  and  is  quite 
stable  in  its  properties  at  ordinary 
temperatures. 

A  mechanical  wave  can  be  in¬ 
duced  to  travel  down  a  piece  of  bar¬ 
ium  titanate  upon  the  application 
of  an  electric  field  across  the  speci¬ 
men,  providing  the  sample  has  been 
polarized  under  the  electrodes. 
Here  then  exists  the  possibility  of 
a  solid  delay  line  without  elec¬ 
tromechanical  transducers.  Re¬ 
search  into  this  subject  revealed 
that  at  least  three  research  groups 
had  given  thought  to  the  problem, 
but  none  has  come  up  with  any¬ 
thing  concrete  or  conclusive.  The 
authors  thus  felt  justified  in 
launching  an  additional  venture 
on  a  small  scale,  without  great  risk 
of  duplication  of  previous  efforts. 
A  brief  de.scription  of  the  experi¬ 
mental  procedures  follow'ed  and  the 
results  obtained  therefrom  is  given 
in  the  following. 

Preimration  of  Samplen 

A  summary  of  the  technique  de¬ 
veloped  for  preparing  a  thin  sheet 
of  barium  titanate  for  use  as  a 
delay  line  is  given  in  the  following 
steps: 

(1)  Cut  Scotch  tape  into  strips 
J  inch  wide.  On  a  thin  sheet  of 
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TELECHROM  TIMING  MOTORS  ARE 


euesijus  Auum 

^  SYSHEMS,  WHICH 

PROTECT  BAHK  C?ePDSITS 

totallin©  millions  of 

POLLF/^Sy  RELY  R?R  THEIR 
UNFAILINS  PERPORWANCE 

ON  TBLECHROH  TIMINS 
M010f?S. 


itamtlt  synchronous 


containeo  in 


BULLETIN  ZS-I20. 


instantly 


ELECTRIC 

TIMING^  FOR  THE 

/MOSTPAR^  KESULV5 
FROM  THE  TELECHBON  _ 

SYNCHRONOUS  AAOTORS  IN  THE 
AA/ISTER  CLOOS  WHICH  ARE  USEPTO 
CONTROL  FREOUENCIES  IN  ROWER  STATIONS. 


. . .  ff£CP  OAf 

TeM£/e6eAfcy"cowxAC7s 


e  AVAILASUE  AT  TELE  CHRON  PL  ANTS. 

NEW  BROCHURE,  "  PRECISION  ON  THE  | 
Lx  PROOUCnON  UNE/SIVESA  ' 

OUCK  PICTURE  OF  PERSONNEL 
S  \  CAPABILITIES  ANP  AAASS-  j 

^  V  PROOUCTION  fACILITIES. 

cwy  Tl^PA/. 


CHARTS,  T0RC?LJ6  RAnNSS 
ANO  COMPLETE  SPECIFICATTONS  ^ 

IMAlCErr  EASY  FOR  YOU  TO  SELECT  THE  ^  ^ 
RKSHT  MOTOR  ROR  SUCH  APPL/CAnONS  AS : 

HEATINS  CONTROLS/  APPLIANCE  TIMERS, 
INSTRUAAENTAnON,  PROCESS  TIMERS,  TRAFFIC 
CONTROL^  ETC.  WRITE  FOR  BULLETIN  lS-120  TODAY. 
TELCCHBON  OePARTMEHT,  GENERAL  ELECTRIC 
COMPANY, 41 2  UNION  ST,  ASHLAND,  MASS. 
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ECLIPSE-PIONEER 

Announces  the  New  Line  of 


G«t  practicol  help 
from  these 

McGRAW-HILL  BOOKS 


PYGMY 

SYl^CHROS 


Siz«  of  pygmy 
a<  compared 
lo  AY-200 
•oriel  outline 


Eclipse-Pioneer  has  added  a  tiny  new  member  to  its  great  family 
of  famous  Autosyn*  synchros.  It’s  the  new  AY- 500  series,  a 
predsion-built  pygmy  weighing  only  oz.  while  scaling  only 
1.278'  long  and  .937'  in  diameter  (the  same  diameter,  inci¬ 
dentally,  as  a  twenty-five  cent  piece).  Its  accuracy  and  depend¬ 
ability  are  assured,  thanks  to  Eclipse- Pioneer’s  17  years  of 
experience  and  leadership  in  the  development  of  high  precision 
synchros  for  aircraft,  marine  and  industrial  applications.  For 
more  detailed  information  on  the  AY-500  and  other  E-P  Autosyns, 
such  as  the  remarkably  accurate  AY- 200  series  (guaranteed 
accuracy  to  within  1 5  mijiutes  on  all  production  units),  please 
write  direct  to  Eclipse-Pioneer,  Teterboro,  N.  J. 

TIAM  MAM  KMOII  AVIATMM  COtPMATMM  IM«  POt  TM  PIONEER  MAtl  «P  tMLITT 

tCft.  9.t.  PAT.  OfP. 


Typical  Performance  Characteristics 


Ono  AV-201-3  Driving 

OnaAY-SOO-JDrivtog 

Om  AY-500-3 
Contrwl  Trontfprmpr 

Two  AY-500-3 
Control  Tronaformor 

On#  AY-SOO-3 
Control  Trontfomidr 

INPUT 

Voltage 

26-volts,  single-phase 

26-volts,  single-phase 

26-volts,  single-phase 

Frequency 

400  cycles 

400  cycles 

400  cycles 

Current 

88  milliamperes 

110  milliamperes 

55  milliamperes 

Power 

0.8  watts 

1.2  watts 

0.9  watts 

Impedance 

105-|-j280  ohms 

100-|-j220  ohms 

290-|-j370  ohms 

OUTPUT 

Voltage  Max. 

(rotor  output) 

17.9  volts 

16.2  volts 

14.1  volts 

Voltage  at  null 
Sensitivity 

40  millivolts 

40  millivolts 

40  millivolts 

310  millivolts/degree 

280  millivolts/degree 

245  millivolts/degree 

Voltage  phase  shift 

23  degrees 

26  degrees 

44  degrees 

System  accuracy 
(max.  possible 
spre^ 

0.6  degrees 

0.6  degrees 

0.75  degrees 

OlWr  E-P  pradsiM  tiipmoh  kr  lorvo  ■odMoina  mi  i— poHig  ogoipaNirt: 
Sorvo  motors  and  tystoms  •  roto  gsnsrntori  o  gyros  o  stoMI- 
loHon  sguipmoni  s  torMno  powsr  sappMss  o  rsmols  lodIcaMng 
•raasmlWng  systoms  and  spacM  porposa  slsdron  tobas. 


for  detailed  h^ermatmt,  write  St  D^t.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETEUOIO,  NEW  JERSEY 
lipii  Salau  taadta  IsIsriisgiBsl  MvMa^  Tt  MNi  i 


aviarraa  taataiariag 

NawYato  11,  N.Y. 


AUTOMATIC 
FEEDBACK  CONTROL 

fust  Published! 


MleetiM  MrtPMAtic  f««itack  oputr*!  mm* 
ratM,  Offers  oppration  of  ooatrols  and  proMema 
enoouBtered  in  induAirlee.  Hbows  functional  and 
oonatructlonal  miuirpmeoia  of  InaUumeoU.  Cofcrs 
•CTTOiMcbanlima.  pncumaUeallj  operated  controls, 
temperature  reculatioo,  awed  governing,  pressure. 

flow,  and  liQold  level. 
By  WllUam  N,  Alirandt. 


Caasattiat  Cntla..  Ken¬ 
dall  Cantrels  Cerp.  4S 
pateA.  37B  illm..  $7.M 


ADVANCED 
ENGINEERING 
MATHEMATICS 

Just  Published! 

*Preeidos  a  refereae#  and  aaldo  ea  the  branches 
•  el  Mathematics  which  the  eaglaeer  must  ander- 
stand  and  use  in  hia  dally  woth.  Covers  ordinary 
differential  equations,  with  partioalar  empbasls  on 
linear  equationa  with  constant  coefficients:  Fourier 
series;  operational  calculus:  separable  partial  dif¬ 
ferential  equations  and  asaodated  boundry  value 
problems:  functions  of  a  complex  variable;  vector 
analysis:  and  vanoua  numerical  methods.  A  spe¬ 
cial  chapter  provides  dsts  and  information  on  me¬ 
chanical  and  electrical  vltirstlons.  By  C.  K.  Wjdl*. 
Chairman.  Dent  at  Math..  Univ.  ef  Utah.  $40 
paoes.  10$  Ulus..  $7.$0 


QUANTUM  THEORY 
OF  MATHEMATICS 

just  Published! 

3  Deals  first  with  the  teaeral  principles  ef 
•  puaatum  aiechaales.  startiap  frem  the  hepln- 
alap  and  preeupppeiap  a  aiederate  kaewtedpe  pf 

atpmie  structure  and  mathematical  physics.  Thf'n 
dlsouseee  the  etructure  of  atoms.  molet’Ules.  and 
solids,  with  attention  to  such  properties  as  atomic 
spectra.  Intermolecular  forces,  band  theory 
solids,  electrical  cooductl^ltv,  semiconductors,  di¬ 
electric  and  magnetic  effects. 

Treats  the  theory  of  atomic  mul- 
tiplets.  molecular  stnicturea.  fer¬ 
romagnetism,  etc.  By  Jaha  C. 

Slater,  ef  Physics.  Mass. 


$?S 
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HIGH  FREQUENCY 
MEASUREMENTS 


4  Here  Is  up-te-data  rufereuee 

•  material  far  superlmeats  helap 

carried  an  In  radio  as  well  aa  elee- 

trtaies.  DlMsissee  many  prucedures  for  mcaeurlnp 

practical  units  .such  as  ampe.  watia.  volts,  m*.  oto.. 

to  enable  yon  to  decide  which  procedure  to  use 
for  a  spedflc  problem.  Deerrlbee  measufementa  for 
ihort-wavee,  lines  and  antennas,  and  for  a-m  .  p-m. 
ud  r-m.  By  Aupust  Hued.  SeleatIBe  and  T^. 
Radio  Cousuhant.  2ad  Ed..  67$  papoe.  417  Ulus.. 
110.00 


SEE  THESE  BOOKS  10  DAYS  FREE 

McGraw-Hill  Book  Co.,  330  W.  42  St,  NYC  II 

Rend  me  book(s)  cheeked  below  for  10  dayp’  exami- 
[.atlon  on  approval.  lb  10  days  1  will  remit  for 
bookfs)  I  keep,  plus  few  cents  for  delivery,  and 
return  unwanted  bookts)  postpaid.  (We  pay  for 
delivery  if  you  remit  with  this  coupon:  same  return 
prlvtlegn.) 

a  1.  Ahrendt  it  Taplln— AI.TO.  KKEDBAt'K 

rONTBOL  . $7.50 

□  2.  Wylle~Al>VAKCCD  AINOENISCEINO 

^TH.  . $7.50 


fPrtnti 

Name  . .  .  . 

Address  . a . 

Cly . Zone . Bala . 

Company  . . . 

Poaltloa  . .  L  IJ 

This  uffsr  applies  to  U.  B.  paly 
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WHY  SEARCH 


facts 

I  about 

lavite 

I  \ 


technically  correct 
ceramics? _ 


LAVITE 


CONSIDER  THESE 
FOR  IMMEDIATE  DELIVERY 

STEATITES 

S-10  and  S-1S  for  ordinary  radio  and  gonoral 
modium-frequoncy  roquiroments.  S-201  and 
S-300  for  ultra  low  loss  —  high  froquoncy 
applications. 

"lamU"  SEMI-STEATITES 
S-25H  with  good  eloctrical  properties  at  high 
temperatures.  R-10  for  element  supports  in 
electrical  appliances. 

"jHaviU"  CORDIERITE 

S-40H,  S-12H  and  R-15  for  special  application 
for  extreme  thermal  change  when  a  low 
linear  coefficient  of  expansion  ceramic  is 
required. 

''Jta4dU"  MUILITE 

R-20  and  R-25  for  light  duty  refractory 
applications. 

"j£a4>iU"  ZIRCON  PORCELAIN 
Z-200  and  Z-300  with  excellent  all  around 
properties  including;  (1)  low  electrical  loss; 
(2)  high  mechanical  strength;  and  (3)  thermal 
shock  resistant. 

FIRED  STONE  GRADES 

N(M)  and  A  for  mechanical  parts  where 
special  tools  are  not  required  and  tolerances 
con  be  maintained.  Especially  adaptable  for 
models. 

'^£a4dU"  TITANATES  ^ 

Available  in  a  range  of  types  and  properties 
including  low,  intermediate  and  high  "K" 
groups. 

"laulU"  FERRITES 

Permeability  factor  1000  initial  —  3000  maxi¬ 
mum  and  curie  point  of  230°  F.  Particularly 
adapted  for  television  and  frequency 
modulation. 


VE'c  have  again  challenged  the  times,  as 
we  have  all  through  our  75  years  of 
developing  and  producing  "Lavite” 
Technical  Ceramics  ("Lavite"  Steatite, 
"Lavite"  Titanates,  "Lavite"  Ferrites  and 
others).  Vi'e  have  increased  our  facili¬ 
ties —  research,  design  and  manufactur¬ 
ing  —  to  help  you  meet  the  drastic  de¬ 
mands  for  ceramics  of  specific  physical 
characteristics.  Vi’e  invite  you  to  sub¬ 
mit  your  problems  to  our  engineering 
department  for  individual  study  and 
recommendation  —  or,  perhaps  one  of 
the  well  known  and  proved  standard 
"Lavite”  Ceramics  will  satisfy  your 
needs.  >X’hichever  it  be,  we  will  give  your 
requirements  immediate  attention.  Write 
for  general  characteristic  data  on  all 
"Lavite”  (Ceramics. 


D.  M.  STEWARD  MANUFACTURING  CO. 


3S04  Jcrom*  Avtnwt  Chattanooga.  Ttnnotioo 

Salti  Officts  in  Principal  Cities 


celebrating' 
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(continued) 


hold 
down 
cost  on 
Clock 
Radios 


FIG.  1 — Block  diaqiam  oi  delay  line 
toil  letup 


pre.silvered  barium  titanate  place 
the  strips  of  tape  around  the  inside 
of  the  perimeter  and  across  the 
sheet  where  it  is  desired  to  have 
the  lines  separating  the  electrodes 
from  the  central  shield.  This  is 
done  on  one  side  only.  Melt  par¬ 
affin  in  a  jrlass  dish.  Immerse 
ceramic  sheet  completely  in  the 
paraffin.  Remove  tape  from  ce¬ 
ramic  while  wettinjr  with  water. 

Place  the  specimen  below  the 
surface 'in  a  dish  of  concentrated 
nitric  acid.  Remove  after  twenty 
minutes  and  wa.sh  with  cold  water. 
Scrai)e  any  unwanted  residual 
silver  from  surface  of  ceramic  with 
a  razor  blade.  Soak  sample  in  ben¬ 
zene  until  paraffin  is  dissolved.  Ex¬ 
treme  care  must  be  exercised  in  the 
puttinjr  on  and  removing  of  the 
tape  and  in  the  .scraping  as  these 
fragile  sheets  are  easily  cracked  or 
shattered. 

(2)  Make  a  holder  of  wood  for 
two  pairs  of  spring  relay  contacts. 
With  the  contacts  touching  the  elec¬ 
trodes  at  each  end  of  the  sample 
immerse  the  specimen  in  a  castor 
oil  bath  previously  heated  to  130 
deg  C.  Apply  300  volts  d-c  across 
I  the  .sample  for  one  hour.  Maintain 
I  the  temperature  of  the  oil  at  130 
j  deg  C.  Remove  specimen  and  wash 
i  off  oil. 

I  (3)  Cut  sample  into  desired 

shape  on  a  large  diameter  (16- 

inch)  high-speed,  glass  cutter 

I  wheel  with  water  playing  directly 
I  on  the  sample. 

Test  Equipment 

A  block  diagram  of  the  test 
equipment  is  shown  in  Fig.  1. 

The  delay  line  can  only  detect 
the  rise  and  fall  of  a  rectangular 
'  pulse  and  discards  the  low-fre- 


specify 


With  fewer  moving  parts  and  a  J 

compact  motor.  Sessions  Timers  cost  ^ 
less.  Yet  the_\  offer  quality  and  value 
unexcelled  by  any  other  timer.  Silent, 
long-life  switches  are  rated  at  10.4  and" 
15A  (UL  approved).  Subsynchronous 
movement  eliminates  annoying  "whine” 
of  high  speed  gears.  Dependable 
Sessions  Timers  are  factory  tested  and 
guaranteed  accurate. 

Give  your  new-design  clock-radios 
the  benefit  of  Sessions  lower -priced 
Timers.  Available  with  choice  of 
switching  arrangements  and  features. 
Dial  and  hand  styling  to  specifications, 
Write  for  technical  bulletin.  The 
Sessions  Clock  Co.,  Timer  Division, 
Dept.  412,  Forestville,  Conn. 


Other  Famous  name 

clock-radios  now  using 

SESSIONS  TIMERS: 

Admiral 

Jewel 

Esquire 

Philharmonic 

True  Tone 

Sylvania 

Airline 

Continental 

Aircastle 

Ambassador 
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500-CPS 

6*AiS£C 

SOOmSEC 

TRIGGER  ^ 

^  L-C 

“A  STEP 

GEN 

DELAY 

GEN 

urreDniiiin 


CHICAGO  TRANSFORMER 


DIVISION  OF  eSSfX  WIRf  CORPORATION 


H'Tvm*  Steel  beie 
cover  deep'seal 
soldered  into  case. 
Terminals  hermetic 
cally  sealed.  Ceramic 
bushings.  Stud- 
mounted  unit.  Meets 
MIL  T’27  Specifica¬ 
tions. 


The  pro  el  el  feephneat  it  •fi  the  iesMe— the  octvel  preel  thot  demen- 
tfrotet  why  CHICAGO  Trentlermert  ere  prelerred  hy  enpineert,  why 
they  felly  meet  the  exprett  reqwlrementt  el  today's  tehee  ondcirceHt. 
Here  ore  the  **ifitlde  facts**  ed  CHICAGO  **Seal>d  in-Steer*  design: 


OCore  and  coil  vacuum-inmreg- 
nated  with  varnish.  Final 
high-temperature  baking  achieves 
a  perfectly  impregnated  coil  and 
core  lock^  against  vibration. 


■  ■  Exclusive  one-piece  drawn- 
ateel  case,  unsurpassed  for 
strength,  moisture-resistance, 
better  electrostatic  and  magnetic 
shielding,  mounting  ease,  and 
streamlin*^  appearance. 

©tlniformly-wound  precise  coil 
structures — cooler  om^ation 
and  better  dectrostatic  snielding 
in  power  units — minimum  leak¬ 
age,  optimum  couiding  in  audio 
units. 


S-Type*  Steel  base 
cover  fitted  with 
phenolic  terminal 
board.  Convenient 
numbered  solder  lug 
terminals.  Flsnge- 
naounted  unit. 


TIIGGII-SWITCH  CONTIOL- Governs  hoot 
for  light  or  heavy  work.  Soves  power  becouso  no 
need  to  unplug  gun  between  jobs. 

SOIDIILITI  — Spotlights  the  work.  Lets  you  see 
whot  you're  doing  at  all  times. 

5-SiCOND  HIATING  —  No  woiting,  no  wosted 
current.  Soves  hours  ond  dollors  eoch  month. 
LONOIR  RIACH— Lets  you  get  at  ony  job  with 
ease.  Slides  between  wiring  ~  into  the  tightest  spots. 
STRIAMLIN ID— Compact  and  comfortoble  to 
hold.  Pistol'balanced  for  fast  precision  soldering. 
RIGID-TIR— Chisel'Shoped.  More  soldering  oreo 
for  foster  heat  tronsfer.  "Over-ond-under"  termi¬ 
nals  give  brocing  oction. 

DUAL  HI  AT — Single  heat  200  watts;  duol  heot 
200  250  watts;  120  volts,  60  cycles. 

Sm  tti  MW  2S0«att  Willtr  SiUiriai  6n  May 
at  )Hr  ilstrilMtor— a  mite  fa  Mtetta  iinct 

SOIDIRING  OUIDI  —  Get  your  new  copy  of 
SOLDERING  TIPS — revised,  up-to-date  and  fully 
illustrated  20-page  booklet  of  proctkol  soldering 
suggestions.  Price  10c  ot  your  distri- 
butor,  or  order  direct. 


0A11  internal  free  space  is  filled 
by  special,  moisture-resistant 
compound.  Prevents  corrosion 
and  helps  maintain  far  cooler 
operation  than  in  cctnventional 
atr-aurrounded  mountings. 


©Checked  by  quality  controls 
at  every  stage  of  manufac¬ 
ture,  rigidly  inapected,  *'torture- 
chambsw**-tested  to  insure  long, 
dependable  life  in  actual  aervice. 


©Core  of  high-grade  non-ag^ 
silicon  steel  brought  to  high 
efficient  by  scientific  heat-treat¬ 
ing  in  CHICAGO'S  own  annesd- 
ing  ovens. 


SfND  FOr  "NfMT  [QUIMIMT  im"  CATAIOG 

Ye«H  went  the  fuM  dslslls  an  CMCAOO*S  New  Squlpmant 
line— ahe  femeus  Sealed  in-SSeet  Hne  that  afters  advanced 


C-Type.  With  10" 
color-coded  stripped 
snd  tinned  lesds 
brought  out  through 
fibre  bosrd  bsse 
cover.  Flange- 
mounted  unit. 


ELLER 

ELECTRIC  CORP. 
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in  thermal  shock-resistance! 


STUPALITH 


low-expansivity  ceramic  materiols! 


Ihis  unique  ceramic  material  scrv’cs  where  con¬ 
ditions  of  extreme  thermal  shock  prevail,  or  where 
negative  or  low  positive  expansivity  is  desired. 
Two  principal  compositions  are  available  on  a 
commercial  basis:  “zero”  compositions  and  non- 
porous  compositions  having  near-zero  expansivities. 

Stupalith  parts  may  lx*  made  in  sizes  ranging  from 
a  fraction  of  an  ounce,  to  items  weighing  several 
pKJunds.  Forming  is  accomplished  by  pressing,  cast¬ 
ing,  extruding  or  ramming.  For  parts  requiring  a 
high  degree  of  dimensional  accuracy,  precision 
tolerances  may  lx-  held  by  machining  or  grinding 
after  firing.  Safely  used  at  temperatures  up  to  2400°  F. 

Stupakoir  engineers  will  be  glad  to  work  with  you 
in  selecting  a  type  of  Stupalith  best  suited  for  your 
applications  requiring  a  material  of  low  expansivity, 
negative  expansivity,  or  resistance  to  thermal  shock. 


PROPERTIES 


of  typical  Stupalith  bodies 


TEST 

.A-24t7 

A-2209 

Compressive  Strength — psi . 

19,880 

60,800 

Impact  Strength — ft.  Ib./in.J . 

0.90 

1.40 

Modulus  of  Rupture — psi . 

4,250 

8,000 

Moisture  Absorption — % . 

21.5 

0.00 

Bulk  Density — gm/cc . 

1.60 

2.34 

Coefficient  of  Thermal  Expansion 
20'’C— 500°C— in./in./'C . 

0.063  X  104 

0.85  X  10-6 

Thermal  Shock . 

2300‘’F  to 

900*F  to 

cold  water 

cold  water 

WET  DRY 


Power  Factor .  0.00492  0.00424 

Dielectric  Constant .  5.56  5.57 

Loss  Factor .  0.0273  0.0236 

Dielectric  Strength — volts/mil ....  —  450.0 

JAN  MO,  L  Grade .  L-3  L-3 


Sent/  -fot  Bulletin 

imrafrot«d  buH«tin  giving  mor« 
cofnpl«t*  informoHon  on  Sfvpolilh 
will  b«  >ont  upon  roquost.  Abo, 
tomplo«  of  StupoKth  for  fosHng 
wiH  bo  glodly  fwrmihod. 


STUPAKOFF  Products  for  Electrical  and  Electronic  Applications 


ASSIMSUIS — Mololliiod  coromlc  indvetion 
coNi  ond  tboftsj  motoMsod  plolot  for  flaod 
rigid  oMombttos;  coroink  trioMiiOf  condomort. 

CWAimCi — Procition-modo  coromic  prodocH 
for  oloctricol  ond  oioctronic  oppbeofiont,  eN 
volNigoi,  froqoondof  ond  lompofoturot. 

IISISTOt  CttAMICS— Usod  for  fomporolvro 
indkodng  or  mootwring  oqulpwont,  for  bilro* 
rod  igM  toorco  ond  for  Hoofing  oWmonH. 
Complofo  wHH  forminoh.  In  iHo  form  of  rodt, 
liibov  discs  borv  ringi^  ofc 


CttAMK  DMilCTtlCS— For  by-pots,  lood- 
tfirowgK  blocking,  tfond-off  ond  If  humor  oppk* 
cotlont.  Tomporoforo  componsoting  Coromic 
Dioloctrics  ond  high  K  moloriols.  Tvbos,  discs 
ond  spodol  shopos,  ploln  or  siKorod. 


MIMTID  CMCWTS— AmpIMors.  couplings,  M- 
fort,  infogrofors. 

SIAU,  KOVAt-#LASS— Torminols.  Uod-ins; 
Sfond-ollf  for  hofmoticoWy  sooHng  ond  mo- 
chonkol  constrwefion  in  rodie,  folovision,  oloc- 
fronic  ond  oloctricoi  opporofus.  Singlo  or 
iwulHpIo  torminol  units,  in  o  wido  voriofy  of 
siaos  ond  rothvgs. 

KOViUI  MITAL — Tho  idool  oNoy  for  sooKng 
to  Kord  ghm.  Usod  for  moking  hormolic  ottoch- 
monfi.  AvoUoblo  os  rod,  wiro,  shoot,  foil  ■■or 
os  cups,  oyoMs  ond  olhor  shopos. 


STUPAKOFF  CERAMIC  &  MFG.  CO.,  Latrobe,  Pennsylvania 
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Bliley  Type  TCO-1 
Temperature  Control  Oven 


BLILEY  ELECTRIC  COMPANY 
UNION  STATION  BUILDING 
ERIE,  PENNSYLVANIA 


(continticd) 


For  0 

Thermosotting  Piostk 
I  with . . . 


i|Ut'iu',v  i-ompoiuMit.  line  to  this  in- 
herent  characteristic  the  line 
should  pass  narrow  pulses  much 
better  than  wide  ones.  To  drive  the 
line  with  but  one  mechanical  dis¬ 
placement,  it  is  necessary  to  ap¬ 
proximate  a  step  function  with 
practical  circuits. 

To  measure  delays  of  le.ss  than  1 
|x.sec  accurately  an  A  R  Ranfre  Scope 
designed  by  Radiation  Laboratory, 
M.l.T.  is  used.  With  this  scope  it 
is  possible  to  read  delays  of  0.1 
asec  without  the  use  of  external 
range  markers. 

A  one-shot  multivibrator  was 
built  to  be  triggered  by  a  pulse 
delayed  six  micro.seconds  from  the 
start  of  the  horizontal  sweep  on 
the  scope.  This  allowed  a  clear 
picture  of  events  occurring  at  the 
leading  edge  of  the  driving  step. 
The  pul.se  generator  previously 
mentioned  was  u.sed  for  basic  syn¬ 
chronization. 

The  one-shot  multivibrator  cir¬ 
cuit  is  shown  in  Fig.  2.  The  large 
capacitance  of  the  input  electrodes 
on  the  line  necessitated  a  large  sud¬ 
den  change  of  current  to  preserve 
the  leading  edge  of  the  step  volt¬ 
age.  Two  ()Y6  power  amplifier 
tubes  in  parallel  are  used  as  a 
cathode  follower.  This  provides  a 
high  impedance  to  the  multivibra¬ 
tor  and  a  low  impedance  to  the 
delay  line. 

The  small  lOO-ohm  resistor  in 
aeries  with  the  grid  of  each  6Y6 
prevents  oscillations  with  the  sud¬ 
den  change  in  plate  current.  A 
frequency  of  500  to  1,000  cps  is 
used  to  trigger  the  circuit.  Higher 
fre(|ueneies  would  increase  the 


6000 


The  Hysol  6000  Series  is  an  exceptionally 
versatile  group  of  materials  which  derive 
their  properties  from  the  epoxide  resins. 
Supplied  in  cast  rods,  tubes  and  sheets; 
as  a  casting  resin;  and  as  a  coating  solu¬ 
tion.  A  variety  of  formulations  can  be 
compounded  to  assure  best  service  in 
specific  applications. 

SPECIFICATIONS 
OF  THE  BASIC  CAST  RESIN 

Specific  Gravity . 1.18  -1.20 

Coef.  of  Thermal  Expan. . . .  25-60.4  x  10-6 

Heat  Resistance . 230  -  250°F 

Water  Absorption  24  hrs . 0.10''c 

Rockwell  Hardness  M  Scale . 85-95 

Tensile  Strength  psi . 11,370 

Flexural  S.rength  psi . 15,540 

Modulus  of  Elasticity  psi . 426  x  10-* 

Izod  Impact  (Ft.  lbs.  in  notch) . 45 

Compressive  Strength  psi . 14,100 

ELECTRICAL  PROPERTIES 

POWER  FACTOR 

60  cycles  .  0.001  f  I0>  cycles . 0.0042 

1  megacyde  .  0.026  10  megacycle  .0.035 

DIELECTRIC  CONSTANT 

60  oycl»»a  . 3.88  10*  cycles  .  3.70 

1  megacycle.  .  .3.49  10  megacycles  .3.17 

Loss  FACTOR 

60  cycles  .  ..  0.0043  10*  cycles  ...0.015 

1  megacycle.  .  .  0.091  10  megacycles .  0.110 

DIELECTRIC  STRENGTH 

step  by  step  (•%  inch  section) . 350  Volts/mil 

ARC  RESISTANCE  135  seconds 

Writ*  for  Toehnical  Bvlioiint 


PKoiircTiox  schedules  must  be 
built  on  a  foundation  of  ability 
.  .  .  and  Bliley  is  doing  an  out¬ 
standing  job  of  PKiMirniox  for 
the  defense  program. 

Twenty-one  years  of  experience 
help  us  to  give  you  a  better 
product  .  .  .  when  you  need  it 
...  the  way  you  need  it. 


+  JOOV 


INPUT" 

TRIGGER 


40,000! 


:  27.000 


+300V 


OUTPUT 


FIG.  2 — Step  q*nerator  uMd  to  excita 
barium  titanate  delay  Una 


flonlt  in  Olaon,  N.  Y.  end  Smalhpart,  fa. 
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'cl  /Ind  4^  NetwofJifl 


ppCOUlNCY 


^KQOfWCV  TVPC  Ti-r 


V*  r«to'****®^ 

TVPt 


FREED  TRANSFORMER  CO.,  INC 


IllOA  lncr#fn«nf«l 


D*€M»  lnducfof» 


D«4«€tor 


30  CPS  to  300  KC 


W  V 


\ 


.000$ 


LOW  FREQUENCY 
RECEIVER 

S5  K.€.  to  ^00  K.C. 

Excellent  Selectivity 
and  Sensitivity 
for 

Special  Government 
and 

Commercial 

Communications 

Applications 


SENSITIVITY:  Exc»«I«  1  micro- 
voll  over  entire  frequency  ranicr 
and  on  all  antenna  input  im- 
pedancpH. 


SELECTIVITY:  Approximately  two 
percent  of  operating  frequency 
over  entire  frequeney  range. 


ANTENNA  INPLT  IMPEDANCES: 
70  ohmH  and  600  ohm*  untuned 
and  300  ohms  series  tuned. 


REMOTE  CONTROL  PANEL: 
Available  for  remote  control  of 
RF  gain  and  RFO  frequency. 


AUDIO  OUTPUT:  300  mw  to  600 
ohm  balanced  line. 


S«-lection  of  AVf;  or  VlVC 
A.  F.  Cain  Control 


Primary  Power  Souree:  113  v.  in- 
230  V.  60  cycles 


FIXED  FREQUENCY  OPERATION 
PI.I  C-IN  COIL  SETS 


Huilt  to  Rigid  GocernmenI 
SporificaliooM 


Atailahle  only  in  lots  of  10  or  more 


Prices  upon  .Application 


A  responsible 
low-cost  source 
of  supply  for 
quantity  users 

”  brecisk 


/Shaped  wire 

•re  product  thtat  and  any  other 
nptcial  ahaprt,  m  all  ferrou* 
and  non‘frrrouM  metaU  and  al* 
loya,  to  ruMtomcra’  ajtrcificatio^ts 

Sup  to  wide  and  > 

^  thick.  Toltraneea: 


stampings  & 
piercings 

any  ahapt,  afty  type  to  custom- 
era’  apeci/ieationa,  in  all  ferrous 
and  non-ferrous  metols  and  o/- 
loya,  u'ithin  these  dimensional 
limits:  Over-all  size  ^  up  to  1". 
^^Thirkness  of  atock-’up  to  y 
Tolerances: 


2649  .N.  HOWARD  STREET 
PHILADELPHIA  33,  PA. 


universal  cl 

92  burnett  avenue 


chain 


CO 


me 


ood 


ma 


ew 


As  one  of  the  country’s  fore-  intricate  stampings  and 
most  manufacturers  of  fine  piercings  to  customers’  speci- 
quality  jewelry  chain,  our  fications. 
plant  is  equipped  with  hun-  .  •  •  Additional  facilities 
dreds  of  high-speed  wire  such  as  an  up-to-date  tool 
drawing  and  forming  ma-  shop  plus  complete  finishing 
chines.  Many  of  these  ma-  equipment  —  including  turn- 
chines,  which  were  designed  bling,  polishing,  heat  treat- 
and  built  by  this  organization  ing  —  assure  you  of  on-time 
from  the  ground  up,  are  also  deliveries  to  meet  your  de- 
capable  of  producing  the  most  fense  work  schedules. 

SEND  BLUEPRINT  OR  SAMPLE  B  QUANTITY  REQUIREMENT  FOR  COST 
COMPARISON  t  DELIVERY,  OR  CALL  SOUTH  ORANGE  1-7600. 
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The  Littoh  Oil  Vapor  Vacuum 
Pumps  are  of  all-steel  construction 
which  obviates  the  possibility  of 
glass  breakage  and  substantially  in¬ 
creases  the  length  of  service  of  the 
equipment.  | 

Boiler  and;  charcoal 
baffles  are  easily  de- 
mountable  for  clean- 
ing  purposes.  Litton  ImW 
pumps  feature  re- 
placeable  external 
heaters,  spi-Krial  cool- 
ing  coils  and  demount-  I  H 

able  baffles.  These  I  I 

pumps  can  be  obtained 
in  various  combina- 
tions  with'  high  vac- 
uum  valve^  with  char- 
coal  baffle  for  straight- 
through  operation  or  side  opening. 
The  Litton  pump  with  charcoal 
baffle  (straight-through  operation) 
has  an  ultimate  vacuum  of  5  x  10  * 
mm.  of  mercury.  The  speed  (meas¬ 
ured  at  10  *  mm.  of  mercury)  is  75 
to  100  liters. 


LITTON  JAN  4JS0  MAGNETRON 


SNAP-ON  OPERATION,  LONG  SHELF  LIFE 
WITH  LITTON  X  BAND  MAGNETRONS 


give  an  indicated  pressure  of  10  * 
mm.  Hg.  Its  principal  use  is  in  vapor 
pumps  and  as  a  lubricant  for  bear¬ 
ing  operation  in  vacuum. 

Great  care  has  been  exercised  in  its 
refinement,  and  the  product  has  a 
very  narrow  boiling  range.  The  color 
and  fluorescence  are  inherent  to  the 
material. 

This  oil  has  excellent  lubricating 
qualities  at  temperatures  below 
100°  C.  and  is  suitable  for  use  with 
anti-friction  bearings  operating 
within  dynamic  vacuum  systems. 


1\vo  high-quality  pulse  magnetrons 
in  the  9345  to  9405  me  sec  range 
are  now  being  manufactured  by 
Litton  Industries.  Designated  JAN- 
4J50  and  JAN-4J52,  these  magne¬ 
trons  require  no  aging  or  seasoning. 

Special  design  and  processing  have 
resulted  in  tubes  with  long  shelf  life 
and  snap-on  operation  to  full  power 
immediately  after  completion  of  the 
cathode  warm-up  period. 

These  tubes  offer  either  high  or  me¬ 
dium  fxjwer  outputs.  Litton  JAN- 
4J50  is  a  high-power  magnetron 
providing  225  kw  minimum  peak  at 
.001  duty.  JAN-4 J52  is  a  medium 
power  magnetron  offering  65  kw 
minimum  peak  at  .001  duty.  Both 
operate  at  or  beyond  ratings. 

MOLECULAR  LUBRICANT 
PRODUCTS 

Litton  Molecular  Lubricant  “C”  has 
a  vapor  pressure  of  approximately 
10^  mm.  Hg.  at  room  temperature. 

In  the  presence  of  ionization  it  will 

Write  for  price  end  delivery  informetion.  Date  subject  io  chen/le  without  notice. 


Litton  Industries  has  added  a  new 
building  to  its  plant  at  San  Carlos, 
California.  40,000  square  feet  of 
space  is  now  used  for  research,  man¬ 
ufacturing  and  general  offices.  The 
new  building  is  windowless  con- 
crete-and-glass-block  construction, 
completely  air  conditioned.  The  in¬ 
terior  is  light  engineered  for  opti¬ 
mum  working  conditions. 


OIHMIIS  ANt  MANUfACTURin  th 

Glottworkif^  lothM  ond  Acc*«tori*v 
V«^icol  S«olingAAockinM,iwrn«rC9wip 
frveUipn  Spotw*ld>«r«,  Oil  Vopoi 
Vactfwm  Pump*.  Oiott  tolling  Ov«n» 
Twbot  ond  Twbo  Lompen*ni«. 
Mbgn«tron*,  Voevvm  Molwb*  Oil 
AAkrewov*  Eqoipffiont. 


LITTON  INDUSTRIES 

SAN  CARLOS,  CALIFORNIA,  U.S.A. 
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TRANSFORMER  MFC  CO 


mi  AD  jobbers 
can  supply 
400  CYCLE 
power  components 
from  stock! 


*  ilA0  “HS"  (litriitti 
csily  sealti)  TrantfarM- 
trs.  MiNiatHritftf  It  an 
afesalalt  minimum  fa 
sat  aiitf  wfiglit.  SUN- 
art  MIL  casts  suitafelt 
far  Military  pratatypas. 
Startfy!  Dtptadafelt! 


POWEi  Tmsfinws,  Cortwti  Plitt  aii  Filiwept 


THE  ELECTRON  ART  (continued)  | 

duty  cycle  of  the  6Y6’s  above 
normal  operatintf  condition. 

The  25,000-ohm  potentiometer 
allows  an  amplitude  control  of 
from'O  to  123  volts  across  the  out¬ 
put.  The  leading  edge  of  the  out¬ 
put  step  arose  from  0  to  123  volts 
in  0.5  jt.sec  without  the  load  and 
from  0  to  123  volts  in  1.8  tisec  with 
1  by  i-inch  electrode. 

Developmevi  of  a  Line 

A  step  voltage  (Fig.  3A)  was 
applied  to  a  .sample  bar  (3J  x  i 
X  i  inch)  prepared  in  the  above 
manner  using  relay  contacts.  The 
output  voltage  appeared  on  the 
oscilloscope  not  as  a  single  pul.se 
but  as  a  long  train  of  pulses  (Fig. 
i  3B)  in  much  the  same  manner  as 
reported  by  previous  workers. 


Sttd  tor  our  lATtST  CATALOG 
•n  |r«vr  compony  f«ff«rfi«od 


FSTiON  IS  SmffKO 
ON  THE  MJOMTV  Of 
MODEM!  MMRAn, 
OIIIDED  MiSSn.ES. 

sionml  corps, 

ORONAWE  AND  NAVAL 
EMIIPMENT 


THE  FILTROH  CO.,  IH<|. 

FLUSHING.  LONG  ISLAND  N  tr 


LARGEST  EICIUSIVE  MANUFACTURERS 
OF  RF  INTERFERENCE  FILTERS 


FILAMENT  TraRsformers 


FIG.  3 — Oscillogromt  thowinq  reiult  oi 
simple  damping 


Filter  REACTORS 


No. 

Cor  rent 
DC  Ma. 

Inioctance 

Nenfies 

Rosistance 

CHims 

C 

1 

ast 

Na. 

HS-331 

40 

4 

375 

AH 

NS-333 

70” 

3 

225 

aF 

HS-33S 

120 

3 

150 

EB 

HS-339 

200  ^ 

3 

105 

FB 

Writ*  for  Catalog 
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2258  Sepulveda  Blvd. 
Los  Anfeles  64,  Calif. 


The  same  voltage  was  then  ap¬ 
plied  to  a  thin  sheet  (3J  x  li  X 
0.01  inch)  of  KaTiO.  prepared  in 
the  above  manner.  Le.ss  spurious 
modes  and  noises  were  noticed  than 
in  the  ca.se  of  the  bar  although  the 
two  samples  were  of  the  same 
length.  The  thin  sheet  was  then 
reduced  in  width  to  one-quarter 
inch  and  similarly  excited.  Less 
spurious  modes  and  noises  were 
noted  than  in  the  case  of  the  wider 
.sample.  The  ends  of  the  line  were 
then  tapered  and  again  driven  with 
a  step  function.  The  extraneous 
pulses  were  again  reduced. 

However,  the  problem  still  I'c- 
mained  of  distinguishing  the  direct 
pulse  from  the  spurious  modes  and 
noises.  It  was  thought  that  reflec- 


FIlTtON  will 
riw  right  Rltur  far  your 
(Ircwll  caiNliliant 
Ta  maat  tlxa,  waighi  and 
altxiriral  chororlarislici— 
and  maat  upacMcotiens 
wharavar  RP  Inlarfaranra 
mud  ba  alimlnalod. 


FILTRON'S  odvaiKud 
anginaarlng,  dua  to 
conxtant  raraorch  and 
davalopmant,  with 
FILTRON'S  production 
know-how,  inturac 
quality  componontc 
to  maat  your  dalivory 
roquiramanti. 


Typt  MCt«i4«ry 

M*.  Primvy  V«IU  Vtitt 
n%-47%  105  115  125  eye  T  2 

MS-427  105  115  I?5  6  3  C  T.  5 

HS432  105-1 15-12S  *6  3  C.T.  5 


t6  3  5 

M$-441  105  115-125  ‘SC  T. 


25CT  10 

'Series  or  parallel  connection. 
tS  volt  tap  for  filament  type  rectifiers 
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HEART 
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RECORD-CHANGER 


It’s  General  Industries’  turret-type,  3-spced  motor,  currently 
being  supplied  to  record-changer  manufacturers. 


In  this  highly  efficient  design,  turntable  speeds  of  33Vi— 45  and 
78  RPM  are  secured  through  three  separate  pulleys  mounted 
on  a  turret  plate.  By  means  of  a  simple  lever,  the  desired 
pulley  is  brought  into  contact  with  the  idler  wheel.  The  two 
pulleys  not  in  contact  with  the  idler  wheel  remain  stationary. 


In  addition  to  this  turret-type  motor.  General  Industries  also 
offers  the  popular  Model  TR  turret-type,  manual  3-speed  motor, 
as  well  as  the  Model  TS  belt-drive  3-speed  motor  for  both 
manual  and  record-changer  applications.  Write  today  for  full 
information  on  all  models. 


General  Industries  also  offers  a  complete  range 
of  single  and  dual-speed  pbonomotors  to  meet 
every  phonograph  and  record-changer  require¬ 
ment.  Complete  details  on  request. 


The  GENERAL  INDUSTRIES  Co. 


DEPARTMENT  B 


ELYRIA,  OHIO 


1 


The  Nonmelting  Silifone  Insuloting 
and  Waterproofing  Compound  that 
is  stable  from— 70  to  over  400  F. 


CANNON 
SOLENOIDS 


Meets  all 
Requirements 
of  AN-C-128a 


Dow  Corning  4  applied  by  brushing  »o  AN  con* 
nector  receptacle  of  pilot's  ''jocli  bot”  prevents 
interference  coused  by  moisture  ot  this  criticol 
(unction  in  oircroft  communications  system. 


Dow  Corning  4  applied  by  brushing  to  AN  con* 
nector  on  V.  H.  f.  Trommitter  Receiver  excludes 
moisture  without  opprecioble  chonge  in  resist* 
once  ocross  properly  moted  pin  ond  socket 
connections. 


Here’s  a  special  purpose  Cannon  D.C  Sole¬ 
noid,  #  16366  for  aircraft.  Design  and 
safety  conditions  require  that  the  armature 
lock  in  the  actuated  position  for  an  indefinite 
time,  without  relying  on  a  continuous  flow 
of  current. 

The  ingenious  ball-and-sleeve  latch  locks 
the  armature  as  the  main  coil  circuit  is  broken 
through  the  built-in  switch.  When  current 
is  applied  to  the  smaller  coil,  motion  of  the 
sleeve  releases  the  main  armature.  Study  of 
the  drawing  shows  how  a  smooth-aaing, 
positive  lock  is  accomplished. 

This  is  one  of  more  than  60  different 
Cannon  D.C  Solenoids  built  around  18 
basic  coils  for  either  continuous  or  intermit¬ 
tent  service.  Write  for  Solenoid  Bulletin 
free  on  request. 

CANNON  ELECTRIC 

,  Sine*  I»t5 

CANNON  ELECTRIC  COMPANY 
LOS  ANOEIES  13,  CALIFORNIA 

Factoribs  in  Los  Angeles,  Toronto,  New  Heven.  Greet  Lakes 
Division,  Benton  Harbor,  Mich.  Representatives  in  principal 
cities.  Address  inquiries  to  Cannon  Electric  Co..  Dept.  L*120. 
P.O.Box  75,  Lincoln  Heights  Sta.,  Los  Angeles  31.  Calif. 


#1154  an  iownmneor  service  sole> 
ooid.  12v.  D.C— 10.5  ampa.— stroke 
9/32*,  weight  13  ox. 


#4440  a  continuous  service  solenoid, 
24v.  D.C— 5.6  amp.  (suning)  .42 
amp.  (holding)- stroke  H*  weight 


#  117SK)  a  continuous  service  sole¬ 
noid.  24v.  D.C.— 3  6  amp.  (starting) 
.42  amp.  (  holding ) —stroke  H* 
weight  15.5  oa. 


Arrows  show  wh«rt  Dow  Corning  4  is  usod  on 
variabi*  inductanc*  rotfors  in  o  Collins- 
Western  Electric  V.  M.  f.  Tronsmitter  Recelvor 
to  lubricate,  minimiie  resistance  end  reduce 
leokoge  losses. 

Photos  courtesy  gronifl  Internationol  Airwoys. 


More  water  repellent  f  bars  paraffin,  Dow 
Corning  4  Silicone  Compound  it  highly 
resistant  to  oxygen,  oxone  and  deterio- 
rotion  caused  by  corono  dischorge. 

for  your  copy  of 
our  new  booklet  on  Dow  Corning  4 
Compound.  Address  Department  BO 


MIDLAND,  MICHIGAN 
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Main  actuating  coil 


Ball  and  alaeva  latch 


Xanndn  Type  AN  receptacle 


NeiVt^ 


LARE  w’ RELAY 


a  small,  highly  sensitive  relay 
desigr^d  for  efficient  operation  on  low  power 


CLARE  Type  “N”  RELAY 


OritATING  VOLTAGE 
ARMATURE 


CONTACT  ASSIMRIY 


CLARE  Type  “N”  Relays  are  designed  for  oj>cration  on 
extremely  low  power.  A  close-coupled  inagnetic  circuit, 
generous  use  of  inagnetic  iron,  and  unusually  elTicient  coil 
design  give  high  sensitivity  while  retaining  high  contact 
pressure  (minimum  30  grams)  and  adequate  contact  gap 
(minimum  0.015"). 

Other  important  ad\antages  include  small  size,  light 
weight,  and  especial  adaptability  to  hermetic  st-aling. 

Ty|(e  “N”  Relays  having  not  more  than  11  terminals  for  coil 
and  contact  springs  can  lie  hermetically  sealed  in 
enclosures  of  extremely  small  size. 

For  more  detailed  information  on  Clare  Type  “N”  Relays 
you  are  invited  to  write  for  Bulletin  No.  109.  Clare  sales 
engineers  are  located  in  principal  cities.  Call  them  or  write 
C.  P.  Clare  &  Co.,  4719  West  Sunnyside  Avenue.  Chicago  30, 
Illinois.  In  Canada:  Canadian  Line  Materials,  Ltd., 
Toronto  13.  Cable  Address:  CLARELAY. 


^With  a  10,(X)0-ohm  coil,  1  Form  C  contact  (spdt),  and  o 
standard  odjustment,  this  relay  will  operate  on  less  than 
50  milliwatts.  With  a  4S0-ohm  coil  and  four  Form  C  con¬ 
tacts  |4pdt),  it  will  operate  on  7/10  watt,  even  under 
conditions  of  vibration  and  high  ambient  temperature. 


Clare  Type  “SN”  Hermetically  Sealed  Relay 


CONTACTS 


TERMINALS 

DIMENSIONS 

'  'V 

NET  WEIGHT 

MOUNTING 

r*. 


'  #  ' 


Shown  above  is  one  of  the  hernietieally  sealeil  steel 
enclosures  in  which  the  Type  Relay  can  Ire  sealeiL 
Dimensions  are:  l.ength:  1-7/16";  Height:  2-1/16"; 
Width:  Net  weight  of  relay  having  12  contact 

springs,  six  in  each  pileup,  is  5  oz.  (approx.).  Note  con¬ 
nection  diagram  clearly  and  permanently  imprinted  on 
base  of  enclosure  by  silk  screen  process. 

Write  for  CLARE  Bulletin  No.  109 

RELAYS 


r 


THE  ELECTRON  ART 


(continued) 


tions  from  the  receiving  ends  might 
be  cancelling  part  of  the  direct 
pulse,  since  electrodes  were  placed 
at  the  ends  of  the  specimen.  A 
j  sample  was  prepared  with  two 
1  separate  electrodes  on  each  end. 
The  contacts  were  then  placed  on 
the  inner  pair  of  electrodes.  It 
was  hoped  that,  since  the  electrodes 
were  the  same  distance  from  each 
end,  the  multiple  reflections  would 
cancel  out  leaving  only  the  direct 
pulse. 

Results  obtained  from  this  pro¬ 
cedure  were  inconclusive.  The 
maximum  length  obtainable  of  the 
sheets  was  only  three  and  one-half 
inches.  The  sheets  were  one  and 
one-half  inches  wide.  A  wide  vari¬ 
ety  of  dimensions  might  have  given 
more  definite  results. 

Damping 

Clay  from  a  child’s  modeling  set 
was  then  u.sed  as  a  damper  on  a 
similar  sample.  The  specimen  was 
I  covered  with  a  coating  of  clay  ap¬ 
proximately  i'«  inch  thick  and 
mounted  on  fiber  board.  The  train 
,  of  spurious  pulses  that  follow  the 
I  direct  pulse  were  almost  completely 
damped  out  (Fig.  3C).  It  was 
affirmed,  as  might  be  ex|)ected,  that 
the  first  pulse  of  the  train  is  the 
direct  pulse. 

This  experiment  was  repeated 
with  coatings  of  paraffin  being  used 
in.stead  of  the  clay.  Both  thin  and 
thick  coatings  were  used.  The 
results  obtained  were  similar  to 
that  obtained  with  the  clay.  The 
heavier  coating  gave  greater  damp¬ 
ing  not  only  to  the  extraneous 
pulses  but  also  the  direct  pulses. 

j  Testing  the  Line 

Tests  were  made  with  pulses  of 
various  widths  with  electrodes  of 
various  widths.  These  preliminary 
measurements  .seem  to  indicate  that 
.  there  is  an  optimum  pulse  width 
I  for  each  electrode  width.  Further, 
this  test  indicates  that  the  output 
voltage  amplitude  is  a  function  of 
width  of  electrode.  The  line  used 
'  is  showm  in  Fig.  4A.  The  width  of 
the  pulses  used  was  1,  2.5,  10  and 
50  ui.sec. 

A  slotted  line  was  then  con¬ 
structed  as  shown  in  Fig.  4B.  Re- 
I  suits  obtained  from  tests  indicate 
that  a  line  of  increased  length  with- 
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How  to  make  a  Magnetic  Core 
that’s  really  small? 


BLUE  SHEETS 

M  AltofliMiiy  Utritam 

■iwmrai  nwfVrfwi* 

Complete,  laboratory 
certiiied  data  on  each 
(it^e— ita  physical  prop¬ 
erties  electrical  charac- 
tetisdea,  uses,  methods 
of  headline,  etc.  Write 
for  Blue  Sneets  on  the 
materials  in  which  you 
are  interested. 

ADDRiSS  DIPT.  1-24 


When  the  coDditions  of  service  make 
it  imperative  for  you  to  hold  the  size 
and  weight  of  magnetic  cores  at  an 
absolute  minimum,  that's  the  place  to 
use  Permendur.  With  this  material 
you  can  push  the  flux  density  up  to 
20  kilogausses,  and  practically  elimi¬ 
nate  weight  as  a  consideration. 

Along  with  its  suitability  for  cores 
wherever  the  premium  is  laid  on 
compactness,  Permendur  is  just  the 
thing  for  sonar  magnetostriction 
applications,  too.  We  maintain 
proper  annealing  facilities  for  this 
alloy.  Write  for  technical  data  on  it, 
and  let  our  engineers  help  you  to 
cash  in  on  its  possibilities. 


LLEGHENY 

lUDLUM 


■■  STEEL  CORPORATION 
Pittsburgh,  Pa. 

j\ 

ELECTRICAL  /*”\ 
INDUSTRY 
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FOR  MILITARY  APPLICATIONS 


Since  1927,  Raytheon  has 
been  a  leading  producer  of 
custom-built  magnetic  com¬ 
ponents  for  military  and 
commercial  applications. 
Typical  units  include:  single 
or  polyphase  power  trans¬ 
formers,  pulse  transformers, 
blocking  oscillators,  servo 
transformers,  chokes,  audio 
components,  filters,  satu¬ 
rable  magnetic  components, 
etc.  Cased  or  open  types  to 
meet  the  most  exaaing  MIL 
specifications  as  well  as 
Underwriters’  Laboratories 
and  R.M.A.  requirements. 


V  — ■ 

1  1 

NEW,  ULTRA  COMPACT,  Raytheon 
miniature  audio  type  tronsformers  with 
new  patented,  compression  terminals. 
Designed  for  minimum  space  require¬ 
ment  and  assembly  ease  in  communica¬ 
tions  equipment. 


FOR  POSITIVE  VOLTAGE  CONTROL 


VOLTAOE 
SfABILIZERS 

The  first  choice  of  manu¬ 
facturers  of  elearical  equip¬ 
ment  for  more  than  two 
decades.  Compact,  rugged, 
light  weight  and  with  no 
‘  *  moving  parts,  they  can  be 

built  into  equipment  or  used 
as  an  accessory.  Compen- 
Designs  available  in  ratings  from  5  to  sates  for  widely  varying  in- 
10,000  watts.  A  wide  range  of  catalog  put  (±15%)  within  1/20 
types,  or  custom-engineered  to  meet  second;  maintains  voltage 
special  needs.  —  within  ±}4%  of  rated  out¬ 

put.  Insures  peak  perform¬ 
ance  of  any  AC  operated 
elearical  equipment. 

WRITE  FOR  COMPLETE  INFORMATION 

Address  Magnetic  Components  Division,  Dept.  6460-A 


RAYTHEON  MANUFACTURING  COMPANY 

Waltham  54,  Massachusetts  - 


STATHAM 

DYNAMICALLY 

BALANCED 

TRANSDUCER 

MODIL  P69 


TIm  pm  pranar*  tramiwir  !• 

far  iMf  llfa  «iu«lt«it  parfaraiMw  mm4m 
iltiMiE  vIhratiM  ana  aaialareH—  mmIi  m  art 
auMvntaratf  U  ilflit  tMl  m#  fniM  •Italia  aa* 
pliaatlaat.  Tait  Rimaalaalty  halaatttf.  taaava> 
tart  taiaaaaaalM  traiiatfattr  It  afftrttf  Hr  tRt 
aMatarwtat  at  laaa.  aiffartatlal.  ar  aNalata  ar«t« 
Mira.  Tha  tall  aRata  at  tha  traatiaaar  irtM 
at  trait  lacttttfally  with  a  wi4a  variatv  at  aaa- 
trallliia.  tnaicatiai.  rttaraiaa  aaa  laltaiiHrlaa 
pIrtaHi. 

PhmM  fa^attf  BW/attfa  Na.  J.S 

Wt  lavtia  aarraaoDdtBoa  with 
aur  tfitliiitflBi  atan  whaa  poa  art 

i  1  _  ooatldtriaa  taatnuatotaUta  far 

T  tha  ■aaaarin  uf  taatloalloa. 
libyieyi  (w»u».  forr,  ■»  jumwt, 

I  1  SCIINTtriC 

"l  ?  INITEOMIHTS 

12401  WEST  OLYMPIC  BLVD. 
LOS  ANGELES  64,  CALIFOENIA 


WIRE,  CORD 

and 

CABLE 


SOLVE  YOUR  > 
WIRING 
PROBLEMS 

la  olawsl  cadlast  variety  ef 
:eleit,  sixes  oad  specificatieiis  te 
row  order,  Eeaxel  prodacts  will 
assist  yea  ie  year  wirief  prebisais. 

Shielded  wire  aad  cords  .  .  . 
popolor  hook-op  oed  leod-io  «ire 
.  .  .  speaker  ce^  oed  ell  types  ef 
insulated  wire  predects. 

Geared  for  fost  productioe  .  .  . 
Ceetrolly  locoted  ...  ear  focilitias 
.for  service  ore  ueescellcd. 

^  Write  for  samples. 


nilhl^n  CORD  &  WIRE  CO 

RUNZEL  r  .:r: 
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They’re  headed  for 


new  frontiers 


Ai  (hr  /.at**frnt0rieM*  itehooi  for  rummumieittMne  d^p«lopment 
treining,  thr  rurrietUmm  inrttidre  rlrrtnmice»  oerilUUume 
find  •«rtVcfcin0  and  f ranumiiuiWMi.  Kark  eubjert  ie  di* 

rrrtly  kryrd  *o  *kr  tatrat  fkelHn  of  trUphonr  rrarorvk. 


Each  \ear  tin*  lit-ll  M-Irclo  liun«lrr<lii  of 

engint-rriii}:  gra(iuat<‘»  from  trt'hniral  !<choolf>.  to 
find  thr  an!<wer!«  to  roiniiiuniratioiiR  |>rolilt‘iii!> 
through  the  applieation  of  »rienre  and  tech¬ 
nology.  A  f>peeifieally  qualified  group  joinfi  Bell 
l.ahoratoriex  to  ih'^elop  toniorrmv'it  telephone 
nydleni  —  ali^.  in  the  pre!*enl  eiiiergeney,  more 
powerful  elect  ronic  dev  icex  for  I  he  arnietl  i*erviee». 

They  eonie  —  thankii  to  the  competence  of  our 
nation'fi  educator!*— with  an  excellent  grounding 
in  funilaniental!*.  To  equip  them  !*till  further,  the 
Lahoratoriei*  operate  a  whool  at  gra<luate  level 
for  advanced  cominiinication!*. 


The  new  iin-ti  receive  an  intemtive  course  in 
the  latest  theory  and  techniques.  At  the  same 
time  they  take  their  places  as  memlx'rs  of  the 
Technical  Staff  doing  responsible  work  which, 
with  their  classroom  instruction,  reveals  where 
they  ran  make  the  most  of  their  aptitudes. 

More  than  ever  Ann-riea's  future  must  depend 
on  men  and  women  who  are  trained  to  think  far 
ahead  in  technology  whether  for  tomorrow's 
telephones  or  national  defense.  By  helping  them. 
Bell  Telephone  Laboratories  help  make  Amer¬ 
ica's  telephone  system  the  world's  best,  help  the 
armed  forces  keep  our  country  strong. 


BELL  TELEPHONE  LABORATORIES 

EMpIcring  and  inventing,  devising  and  perlecting,  far  eontinaed  improvements  end  economies  in  telephone  service. 


antenna  problems  are  made  easy 
through  Ward's  25  years  of 
Antenna  Engineering  Experience 


I  THE  ELECTRON  ART  (continued) 


FIG.  4 — Two  typical  BaTiOi  delay  line 
coniigurotione 


out  much  increase  in  noises  can  be 
obtained  from  a  friven  specimen  in 
this  manner. 

To  pre.serve  the  pulse  shaiie  with 
it  minimum  of  di.stortion,  pulse- 
modulated  carriers  of  several 
freiiuencies  were  used.  Optimum 
carrier  frequencies  are  in  the 
neighborhood  of  100  kc. 

Ciincluniotis 


D 


Illustrated  here  is  an  antenna  designed  by  Ward  far 
Harvey-Wells  Electronics. 

The  problem  involved  designing  a  collapsible  antenna,  for 
a  test-set  signal  generator,  usable  in  either  harizantal  or 
vertical  pasitian,  withaut  adjusting  the  equipment. 

The  answer  is  a  Ward-designed  antenna— with  a  swivel 
maunt,  permitting  the  antenna  to  be  quickly  swung  from 
horizontal  to  vertical  pasition.  By  the  use  af  seven  sections, 
the  33’/^"  antenna  telescopes  into  6Vi"  long  with  .500" 
maximum  O.D.  Full  hard  brass  tubing,  chrome  plated,  is 
used  throughaut.  A  stainless  steel  ball  tops  the  antenna 
tip  for  easy  extending  or  collapsing  the  unit. 

With  Ward— you  get  top  engineering  plus  facilities  for 
producing  one  to  thousands  of  units. 

Why  don't  you  save  valuable  time  and  expense  by  having 
Ward  make  your  hard  antenna  problems  easy! 


WORLD’S  LARGEST  AND  OLDEST  EXCLUSIVE  MANUFACTURER  OF  ANTENNAS 


The  construction  of  a  delay  line 
from  a  thin  .sheet  of  barium  titan- 
ate  i.s  realizable.  A  method,  not 
necessarily  the  best  one,  is  sug¬ 
gested  in  the  preceding  pages  for 
the  preparation  of  such  a  line. 

Less  spurious  modes  are  obtained 
from  a  thin  sheet  delay  line  of 
BaTiO,  than  from  a  similar  line 
having  a  thickness  twenty-five 
times  as  great.  Le.ss  spurious 
modes  are  obtained  from  a  thin 
sheet  delay  line  of  BaTiO,  having 
a  narrow  width  than  from  a  simi¬ 
lar  line  having  a  width  four  times 
as  great.  Spurious  modes  and 
noises  obtained  from  a  delay  line 
constructed  from  a  thin  sheet  of 
BaTiO,  can  be  damped  out  by  the 
use  of  clay  or  similar  material. 

'  Polarizing  a  sample  of  BaTiO,  for 
'  a  period  in  excess  of  one  hour  has 
negligible  effect.  Carriers  are 
I  effective  in  reducing  distortion  of 
j  pulses  over  ten  microseconds  in 
width. 
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The  RCA  WO-57B  is  a  compaa,  lightweight  oscillo¬ 
scope;  an  excellent  portable  instrument  for  laboratory, 
factory  or  shop  use.  It  is  the  first  inexpensive  quality  in¬ 
strument  wholly  equipped  to  handle  every  TV  and  radio 
service  job. 

Direct-coupled  amplifiers  are  used  to  provide  low- 
frequency  response  flat  down  to  dc.  Excellent  low-fre¬ 
quency  square-wave  reproduction,  essential  for  correct 
sweep  alignment,  is  thus  assured.  Good  square-wave 
response  up  to  100  Kc  enables  the  WO-57B  to  reproduce 
blanking  and  sync  pulses  for  dependable  television  ser¬ 
vicing  in  the  shop  or  in  the  field. 

You  will  find  the  RCA  WO-57B  equipped  right  down 
to  the  last  detail  .  .  .  including  a  nickel-iron-alloy  shield 
surrounding  the  C-R  tube  to  minimize  hum  pickup. 


Th*  RCA  WO-56A  has  design  features  which  make  it 
a  versatile  instrument  for  use  in  servicing  and  develop¬ 
ment  work  on  circuits  for  television,  radio,  audio,  and 
industrial  electronic  applications. 

Its  two  identical  dc  push-pull  amplifiers  have  equal 
phase-shift  characteristics  and  ample  output  and  gain  to 
provide  three-times  horizontal-trace  expansion.  Wide- 
range  centering  allows  any  portion  of  the  expanded 
trace  to  be  observed  for  detail. 

The  ’scope  includes  practical  refinements  such  as  a 
magnetic  shield  for  the  C-R  tube,  retractable  light  shield, 
line-frequency  sweep  with  phasing  control,  voltmeter- 
type  range  switch  for  making  peak-to-peak  measure¬ 
ments,  and  dual  concentric  controls  for  coarse  and  fine 
adjustments  of  gain,  sweep,  and  sync  functions. 


Atk  your  tCA  Tait  Iquipmant  Distributer  for 
cemplata  technical  data  telderc,  ar  write 
■CA,  Cemmarclal  Inflnaaring,  Sactian  41LX. 
Harritan,  New  Jartay. 
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RADIO  CORPORATIOM  of  AMKRICA 

nrr  K9minttmr  nAmmisom.  m.j. 


WO-57B 

3''  OSCILLOSCOPE 


WO-56A 

1"  OSCILLOSCOPE 


V  S«nsifivffy — 30  millivolts 
per  inch  deflection. 


V  Sensitivity  — 10  6  rm»  millivolts 
per  inch  deflection, 
i/  ffqvmnc  y  ffesponte  ~  Flat  with- 
in->-6  db  from  dc  to  I  Me. 

/  Square-Wav*  Response  — 
Negligible  tilt  and  overshoot 
for  square  waves  up  to  100  Kc. 
y/  Attenuotors  —  Frequency- 
compensoted,  and  voltage 
calibrated. 


y/  Pius  &  Minus  Sync— -For  eosy 
lock-in  of  "upright"  or  "in¬ 
verted"  pulses. 

y/  Preset  Sweep  Positions— -For  in¬ 
stant  synchronizing  with  "H" 
ond  "V"  sync  pulses. 

y/  DC  Amp/ifiers  — Identicnl  in 
both  verticol  ond  horizontal 
sections. 


stoge,  direct-coupled,  push 
pull. 

y/  Linear  Sweep  Pong* —IS  to 
30,000  cps. 

y/  Preset  Sweep  Positions  —  For 
instont  synchronizing  with 
horizontal  and  verticol  sync 
pulses 

y/  P/us  ond  Minus  Sync  —  For  quick 
lock-in  on  either  "upright"  or 
"inverted”  pulses. 

V  60-Cyc/*  Sweep  —  With  phas¬ 
ing  control. 


/  Pesponse  —  Flot  within  — 2  dfa 
from  dc  to  500  Kc 


V  Tilt  ond  Overshoot— Permits 
square-wove  reproduction  up 
to  100  Kc. 


y/  Input  Copocitonce  —  Only  9.5 
uut  with  WG-2I6A  probe. 


y/  Troce  Fxponsion 
screen  diometer 


Two  times 


1# 


MtCN  powm 
F  LC  XtSLi 


PMOTOCELt 

CAIlt 


GAIR 

SHIPPING 

CONTAINERS 

Eliminate  Many 
Hazards  of  Shipping 

Guu  Coffuqated  Containers  are 
so  scienlificolly  constiucted  that 
they  offer  the  utmost  PROTEC¬ 
TION  ag<iinst  the  many  hazards 
of  shippn)g ,  truly  amazir^g  how 
they  withstand  tremendous  knock- 
•r^g  about  ar>d  tough  usage, 
j 

Without  obligation  Robert  Gair 
offers  a  helping'  hand  m  solving 
shipping  container  problems. 

TOOAy  V, 

for  fechnrco/  mforniatton 


ROBERT  GAIR  COMPANY,  INC. 

155  EAST  44TM  STREET,  NEW  YORK  •  TORONTO 
(DIMM  CAHOIS  •  SMETIK  COnjUREB 


AMSPJICiD  A/fTiCi/iAm 


/wM  AtydJntAfMcrk 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 

Weore  sp«cio//Y  or^ngedtohcndk 
direct  enifuiries  from  overseas  on(( 

(^^MtDUmDtUniUiSNHtUS.A. 

Bditdmdodms  SMement  bu  ifour  check. 


TRANSRADIO  LTD 


I I38A  CROMWIU  ROAD  lONOON  SWT  FMCIAMPg^^gy  ,  f 

C .9  Bits.  rB/tBSilAD  lOMDOB. 


heads  won’t 
twist  off,  either 


Controlled  fillet  and  continu¬ 
ous  grain  flow,  following  the 
contour  of  the  UNBRAKO 
heod,  eliminate  the  straight 
planes  of  weakness  along 
which  shear  con  occur.  Heads 
ore  stronger,  won’t  twist  off. 
And  both  heads  and  threads 
hove  higher  tensile  and  greater 
resistance  to  fatigue. 


Write  for  your 
UNBRAKO  Catalog. 


STANDARD  PRESSED  STEEL  CO. 


JENKINTOWN  10,  PENNSYLVANIA 
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John  Oster 

MANUFACTURING  COMPANY 
AVIATION  DIVISION 
RACINE,  WISCONSIN 


SERVOS 

ACTUATORS 


Has  fhe  Answers/ 

_ _ \  .  _ r 


TO  Y0UR\ 
FRACTIONAL 
H.  P.  MOTOR 
PROBLEMS 


BLOWERS 
GEAR  REDUCERS 
ELECTRO 
MECHANICAL 
ASSEMBLIES 


Electric  motors  to  meet  exacting  require¬ 
ments  have  been  a  specialized  business 
of  OSTER  for  more  than  25  years. 

A  highly  qualified  engineering  and  pra- 
duction  personnel  virhich  helped  to 
solve  your  fractional  h.p.  electric 
motar  problems  in  the  last  war  makes  ^ 
fully  available  to  you  once  again  an 
engineering  and  manufacturing  skill 
known  for  service,  quality  and  dependa^ 
bility.  A  staff  of  trained  field  engineers 
is  at  your  disposal.  Call  on  us! 
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THE  ELECTRON  ART 


(cofitiniKd) 


ffutthen  Aircraft  Ca. 
rulvrr  Cifp.  CaMf. 


TO  et|AR 


S|»ecify  ArkwriglK  Tracing  Cloth,  and  you’ll  get 
clean,  clear,  “gho^^ree”  blueprints  no  matter 
how  often  you  eras^the  drawing. 

You  can  re-ink  roor-sharp  lines  on  Arkwright 
cloth  without  “fe#tnering”  or  “blobbing”.  More  im¬ 
portant,, you  can  be  sure  that  drawings  will  never 
become^bflttle,  opaque  or  paper-frayed  with  age, 
T^hey’re  good  reasons  for  you  to  remember: 
your  work  is  worth  saving,  put  it  on 

/  Arkwright  Tracing  Cloth.  Want  a  sample? 

i 

^  Write  Arkwright  Finishing  Co,,  Industrial  Trust 


ARK 


AMERICA’S  STANDARD 


search.  M  I.T.,  March 

W.  P.  Mason.  ESectrostrictive  Effect  in 
Barium  Tltanate.  Phv$.  Rev.,  p  869.  72. 
1947;  Electrostrictlve  Elffect  In  Barium 
Titanate  Ceramics.  Phye.  Rev.,  p  9.  74. 
1948  :  Piesoelectric  or  E^ectrostrlctlve  ef< 
feet  in  Barium  Titanate  Ceramics,  Phye. 
Rev.,  p  1.398.  73.  1948. 

B.  Matthias  and  A.  von  Hippel.  Sturc- 
ture.  Electrical  and  Optical  Properties  of 
BaTiOt.  Phye.  Rev.,  p  268.  73.  1948. 

Private  communication  from  W.  P. 
.Mason  to  Leonard  M.  Orman.  Nov.  16. 
1950. 

Second  Interim  Enirlneeiina  Report  on 
the  Investiaation  of  Barium  Titanate  for 
l>elay  Lines  for  the  period  May  1.  1950  to 
Xxig.  1.  1950. 

First  Interim  Kni^neering  Report  on 
the  Investigation  of  Barium  Titanate  for 
l^elay  Lines,  Report  No.  9.409,  Haseltlne 
l•:I♦‘ctronlcs  Ci.rp.,  May  10.  19r.O. 


Measuring  Maximum 
Frequency  Deviation 

By  Robert  G.  Rockwfj.i. 


A  KREQUENCY-MODULATED  system 
quite  often  necessitates  accurate  in¬ 
formation  about  the  frequency  de¬ 
viation.  Present  methods  are  based 
on  the  fact  that  the  sidebands  (de¬ 
tected  by  a  spectrum  analyzer,  for 
instance)  have  amplitudes  that  may 
be  mathematically  computed  by  the 
use  of  Be.s.sel  functions. 

The  accuracy  of  this  older 
method  depends  on  (1)  accuracy  of 
the  computations,  (2)  accuracy  of 
the  carrier  frequency  and  the  mod¬ 
ulating  frequency,  and  (3)  absence 
of  amplitude  modulation. 

When  there  is  amplitude  modula¬ 
tion,  the  pips  as  presented  on  the 
spectrum  analyzer  do  not  have  their 
proper  (computed)  amplitudes.  The 
method  described  in  this  paper, 
however,  is  applicable  even  with 
strong  amplitude  modulation  and  is 
recommended  also  under  conditions 
where  a-m  is  no  problem,  but  th« 
fre(iuency  deviation  must  be  suffi¬ 
ciently  high. 

Figure  1  is  a  block  diagram  of 
the  equipment  used  in  determining 
the  amplitude  of  a  modulating  volt¬ 
age  needed  to  produce  a  desired 
frequency  deviation.  Two  assump¬ 
tions,  or  conditions,  must  be  met 
before  continuing  the  experimental 
procedure  after  the  equipment  has 
been  set  up.  (1)  The  source  to  be 
frequency-modulated — for  example, 
a  klystron  (as  in  the  block  dia¬ 
gram) — must  be  heated  sufficiently 
so  that  there  is  negligible  fre¬ 
quency  drift  with  time.  (2)  The 
same  characteristics  as  those  de¬ 
sired  in  practice  should  be  used  in 
the  experiment :  that  is,  in  the  case 
'  of  a  klystron,  peak-of-the-mode  op- 
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There’s  more  to  a  precision  potentiometer  than  precision  equipment  of  all  kinds  for  more  than 

accurate  windings.  In  order  that  the  required  thirty  years.  Our  engineers  and  craftsmen  eat, 

high  eledricdl  tolerances  be  held,  it  is  absolutely  drink,  and  sleep  precision.  Since  our  first  poten* 

essential  that  such  parts  as  the  shaft,  mounting  tiometer  was  produced,  we've  made  it  a  praaice 

plate,  and  housing  be  designed  and  built  for  to  carefully  control  every  phase  of  manufacture 

highest  mechanical  accuracy.  by  building  in  our  own  plant  every  part  that  af- 

At  Fairchild,  we've  concentrated  on  building  fects  accuracy. 

The  txomph  Mew  ii  but  one  com  of  hew  this  extra  metheeUal  prechiee  auure*  highett  electrical  accuracy. 


CRUCIAL  PRECISION  IN  A  RADAR  CONTROL  ASSEMBLY  The 


_ _  _ gears  on 

this  radar  control  assembly  were  precision  cut  to  eliminate  backlash  and 
binding,  but  the  care  that  went  into  their  manufacture  could  have  been 
completely  nullified  if  the  potentiometer  coupled  to  them  was  not  mechani¬ 
cally  precise.  In  this  case,  overall  accuracy  is  assured  by  using  a  Fairchild 
precisioa  unit. 

Like  all  Fairchild  potentiometers,  this  one  has  a  shaft  that  is  centerless 
ground  frc»n  suinless  steel  to  a  tolerance  of  -f-.OOOO,  —.000)  inch.  Its  radial 
shaft  play  it  held  to  .001)  inch  F.l.R.  or  bener  and  concentricity  of  shaft  to 
pilot  buying  is  .002)  inch  F.l.R.  or  better,  depending  on  type.  Shaft  to 
mounting-plate  squareness  is  held  to  .001  inch  per  inch. 


The  windings  of  all  Fairchild  pomtiometers 
are  custom-made  on  special  Fairchild-designed 
machines.  Guaranteed  functional  tolerances  are 
±0.)%  for  linear  windings,  ±ld)%  for  non¬ 
linear  windings— even  better  in  some  cates. 


A  COMPLfTf  LINE  EXPERTLY  DiSIONiD  AND  BUILT  TO  INDIVIDUAL  SPiCIflCATIONS 

PROMPT  ATTENTION  TO  SAMPLE  ORDERS.  Prompt,  ex- 
pert  attention  to  special  potentiometer  problems  is 
yours  by  merely  dropping  us  a  line.  Ctar  Potenti¬ 
ometer  Sample  Laboratory  is  set  up  explicitly  to  611 
such  needs.  Where  sample  orders  are  r^oested. 
quick  delivery  it  assured.  Write  today,  grving  com- 
plem  details  to  PaircbM  Camara  and  IrutrmrcarU 
Corparatceu,  SS-06  Ktm  Wyck  Bomtavard,  Jamaita 
I,  S.  Y.  Dapi,  I40-20AI. 


PRECISION  POTENTIOMETERS 
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TTtc  BIRTCHER  ^^7/  o":ci(icnt 
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H  ENtlNE  All  AIIPUIE  eOlNMTNR 

Fairchild 


FAIMIN6DUE,LI.,II.Y. 


POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK  I 


The  Neu*  Birtcher  Type  2  Tube  ! 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impaa  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
New  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet... saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during  | 
use.  Bincher  Tube  Clamp  Type  2  is  | 
all  one  piece  and  requires  no  welding,  brazing  or  soldering  at  any  point. 

If  you  use  miniature  tubes,  protect  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  LxKking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


Write  in  confidence  to 
MR.  RALPH  BICKFORD 

Industrial  Motions  Manager 


SERVOTHERM  PRODUCTS 

BOLOMETER  AND  # 
PREAMPLIFIER  T 


Thermistor  bolometers  ore  FAST,  sensi¬ 
tive  INFRARED  and  HEAT  detectors.  Especially 
RUGGED  for  industrial,  scientific,  and  military 
applications.  PREAMPLIFIER  provides  NOISE- 
FREE  initial  amplification  and  mount. 


THERMISTOR 
POWER  SUPPLY 

Provides  voltages  required  by 
BOLOMETER  bridge  and  PREAMPU- 
FIER.  Regulated  and  filtered  permit¬ 
ting  THEORETICAL  NOISE  LIMITS  of 
amplification,  while  operating  from 
60  CYCLE  line. 


SERVO  CORPORATION 
OF  AMERICA 

DEPT  E.I2  NEW  HYDE  PAIK,  N.Y. 


BIRTCHiR  lURE  CIRRIP 
"»  MINIATURE  TUBES 


DYNAMIC 

ANALYSIS 


Opportunities  for  man 
qualified  to  head  group 
engaged  in  Guided 
Missiles  guidance  sys¬ 
tems,  analysis  and  de¬ 
sign,  Servo-Mechan¬ 
ism  Theory,  Aero 
Elasticity  and  simu¬ 
lator  work.  A  prom¬ 
inent  and  responsible 
position  for  a  man 
with  applicable  techni¬ 
cal,  supervisory  and 
leadership  qualifica¬ 
tions. 


t 
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Hou  man)  devices  do  yon  know  of  that  use  an  amplifier  to  boost 
a  feeble  input  signal  up  to  where  it  will  operate  a  relay?  Most  of 
them  would  be  more  reliable  .  .  .  more  compact  .  .  .  more  eco¬ 
nomical— if  the  amplifier  could  be  omitted. 

It  can  be  omitted!  For  rugged  Weston  Sensitrol  Relays  operate 
reliably  on  input  signals  as  slight  as  I  millivolt  or  V2  micro¬ 
ampere,  handle  substantial  wattage  at  110  volts!  They  require 
no  power  for  excitation. 

Engineering  assistance  is  freely  offered  to  help  you  adapt  these 
Sensitrol  Relays  to  present  products,  or  any  new'  problems  you 
may  have  in  mind.  Simply  consult  your  nearest  Weston  Repre¬ 
sentative,  or  write  Weston  Electrical  Instrument  Corporation. 
595  Frelinghuysen  Avenue,  Newark  5,  New  Jersey  .  .  .  manu¬ 
facturers  of  Weston  and  T.\Gliabue  instruments. 


So  sensitive  that  they  operate  d'l- 
rect  on  the  output  of  o  photo-elec¬ 
tric  cell  or  thernsocouple,  Sensitrol 
relays  enable  the  instrument  engi¬ 
neer  to  dispense  with  amplifiers, 
vacuum  tubes  and  auxiliary  power 
supplies.  Single  or  double  con¬ 
tacts,  fixed  or  adjustable,  manual 
or  solenoid  reset.  Be  sure  you  hove 
o  copy  of  Bulletin  B-25-B,  which 
gives  detailed  data  on  Sensitrol 
and  other  Weston  relays. 
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FIG.  1 — Block  diaqrom  ioi  accurate 
method  lor  determininq  die  modulatlnq 
Toltaqe  amplitude  needed  ior  a  maxi¬ 
mum  Irequency  deviation 


^TROUBLE-SHOOTS  A  POWER  LINE 

Gibqf  transmission  lines  require  constant  maintenance  and  replacement. 
AAagnecord  Tape  Recorders  help  in  this  full-time  job  by  checking  the 
hum  of  high  voltage  transformers.  Magnecord  sound  analysis  of  this 
hum  pin-points  trouble  spots  along  miles  of  power  lines  .  . .  cuts 
maintenance  costs  and  assures  safe  delivery  of  needed  power. 

Whatever  your  recording  problem  —  In  the  laboratory  or  in  field  tests  — 
Magnecorders  offer  greater  fidelity  and  precision.  Available  for  subsonic,  audio 
and  supersonic  research,  Mognetord  can  fill  your  most  exacting  requirements. 


^iTlcufpieccul. 


eratiun.  (This  cundition  explains 
the  inclusion  in  the  e<iuipment  of 
directional  coupler  No.  2,  the  power 
detector,  and  the  wattmeter.  The.se 
units  could  presumably  have  been 
omitted  if  the  d-c  repeller  voltajre 
for  peak-of-the-mode  operation 
were  accurately  known). 

Fitfure  2A  illustrates  the  scope 
pre.sentation  of  the  pip  represent- 
inK  the  peak-of-the-mode,  or  car¬ 
rier  frequency  /„  of  the  klystron,  as 
seen  on  the  scope  of  the  spectrum 
analyzer. 

The  next  step  in  the  procedure 
is  to  impedance-modulate  at  an  r-f 
rate  the  cr>’stal  in  one  of  the  side- 
arms  of  the  majric  tee.  The  r-f 
frequency  of  the  modulation  was 
chosen  equal  to  the  desired  maxi¬ 
mum  frequency  deviation  /<.  Side¬ 
band  amplitudes  corresponding  to 
the  amplitude  of  the  r-f  generator 
output  were  present  on  the  oscillo¬ 
scope.  The  spectrum  analyzer  was 
so  adjusted,  however,  that  only  the 
first  sideband  on  either  side  was 
visible  as  a  pip,  as  illu.strated  in 
Fig.  2B. 

After  having  established  the  con¬ 
ditions  presented  in  Fig.  2B,  the 
klystron  itself  was  frequency-modu¬ 
lated.  If  the  modulation  index  is 
sufficiently  high,  all  of  the  signifi¬ 
cant  sidebands  will  be  within  the 
maximum  frequency  deviation  lim¬ 
its.'  Hence  it  is  readily  apparent 
what  the  maximum  frequency  devi¬ 
ation  is  ft  as  .seen  on  the  oscillo¬ 
scope.  The  conditions  existing, 
when  the  a-f  modulating  voltage  is 
smaller  than  the  amplitude  produc- 
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IGHITRONS  ARE  NEWS! 


1CNITRONS  are  doing  more  and  more  BIG  jobs! 

As  an  electronic  designer,  it  will  profit  you  to  know 
the  full,  wide  scope  of  these  tubes  in  industry,  because 
—having  no  moving  parts— ignitrons  need  no  mechan* 
ical  upkeep. 

SiRVICI  LIFi  IS  SO  LONG  it  may  be  measured  in  years. 
Ignitrons  are  steel  tubes,  tough  and  shock-resistant! 

STURDINtSS  AND  ViRSATILITY  are  such  that  new  uses 
for  ignitrons  are  constantly  developing.  One  important 
application  today  is  3-phase  welding  control.  G.E.  has 
off  the  press  a  new  descriptive  bulletin  on  Ignitron 
GL-3822— a  tube  specially  designed  for  3-phase  weld¬ 
ing.  Wire  or  write  for  ETD-157.  Electronics  Division, 
Section  8,  General  Electric  Company,  Schenectady  5,  N,  Y. 


•  G-E  ignitrons  control  resistance  welders  of  all 
types,  in  all  industries.  The  newest  field  of  appli¬ 
cation  is  3-phase  welding. 


D  G-E  ignitrons  regulate  large  d-c  motors,  such 
as  those  which  drive  this  Dallas  Sews  press 
shown  below. 


#G-E  ignitrons  serve  in  high-volt¬ 
age  rectification.  Example:  this  spe¬ 
cial  synchrotron  power-supply  unit 
for  M.I.T. 


•  G-E  ignitrons  serve  in  low-voltage 
power  rectification,  as  in  this  mining 
type  rectifier  for  Vinton  Coal  and 
(^oke  Company. 


ELECTRIC 


GENERAL 


FOR  YOUR  PANEL 

k  NOVEL  and  UNIOUE  CIRCUIT  INDICATOR 

DESIGNED  FOR  NE-51  NEON  LAMP 
For  110  or  220  volt  circuits 

The  required  resistor  is 
an  integral  part  of  this  assembly 
-“hallMa.” 

RUGGED  •DEPENDABLE 
LOW  IN  COST 


PATENTED:  No.  2.421,321 
Cot.  No.  S21308-997 


WILL  KO(F  TRY  A  SAMPLE? 

'Write  on  your  company  letterhead.  We  will  act  at  once. 
No  charge,  of  course. 

SIMD  fOK  m  192  PAte  HANDBOOK  Of  PILOT  IKHTS 

Among  our  fhoutands  of  Pilot  Light  Assemblies  there  is  one 
which  will  fit  your  tpocial  conditions.  AAony  ore  especially 
mode  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries-^ny  quantity. 

ASK  JOB  OOP  APPLICATION  CMOINCCKINe  SCKVICC 

Foremost  Manufacturer  of  Pilot  Lights 

TAaISIAL  light  company  of  AMERICA 

900  BROADWAY.  NEW  YORK  3.  N.  Y.  SPRING  7-1300 


rOUT^ 
PROFILING 

MODELI/fG 


GREEN 
ENGRAVER^' ■  / 

Proved  Profitable  — 

Machine  Tool,  Radio.  Electrical 
and  Instrument  Mfrs.,  Sales  Fro- 
motion  and  Advertising. 


Fast  ragqsdo  conwulsat  a»d  iRsspsRsfy.  Tli« 
GrssR  Bagrawsr  is  tops  lor  low<ost  poiformanco 
— SllM  out  pfsci^oo  work  on  motoL  plostScs  or 
wood  .  .  •  cuts  lour  Ubos  oI  Witors  non  B/M** 
to  1**  eurwod  or  flat  surfocos  •  •  #  oporotot 
by  fracing  •  •  .  nuikoo  anyono  on  ospsfl  .  •  • 
oagrorsn  paaols,  aomo  platoo,  sealos.  dials. 

Ijbii  and  instnamonts.  (Also  widoly 
tasc4  lor  rotttla^.  praliliag  and  throo  dbaoa- 
rional  MOdoUag.)  Soctrlc  otebiag  ottoehmoat 
owolMlo. 

Spoedi#  attachments  and  engineering  service  avail¬ 
able  fat  prodyction  work. 

FUi— fact-packed  folder.  Send  for  roars,  todar 

GREEN  INSTRUMENT  COMPANY 

303  PUTNAM  AVENUE 
CAMBKIDGE,  MASS. 


Special  CENTRIFUGAL  BLOWERS 

for  Maximum  CFM  •  High  Shock  •  Critical  Mounting 


Designed  at 
low  cost  to 
meet  your 
specifications. 
Standard  units 
also  available. 


APPLICATIONS 

•  Transmitters 

•  Radar  Equipment 

•  Amplifier 
Equipment 

•  High  Ambient 
Temperatures 

•  High  Humidity 
Applications 


MODEL  BS7G6K-1 


SPECIFICATIONS 

MODEL  B57G6K-1:  115  volt  AC  • 
60  cycle  •  single  phase  •  4  mfd.  •  1 20 
CFM  at  0.5"  SP— 220  CFM  at  0"  SP 
•  Silicon  impregnated  •  Fungus  proof. 


EASTERN  AIR  DEVICES,  inc. 

^58  5  DEAN  ^TREET  •  BROOKLYN  17.  NEW  YORK 


For  the  Answer  to  Your  Insulation  Problem 


Look  Through  Line 


VARGLAS  SILICONE.  That  s  the  insulating  sleeving  and  tubing- 
pioneered  by  Varflex — that  takes  temperatures  ranging  from  500®  F 
above  to  85°  F  below  in  its  efficient,  resistant  stride.  Lead  wire  and 
treated  cord  too. 

VARGLAS  TUBING  IMPREGNATED  WITH  GENERAL  ELECTRIC 
PERMAFIL.  Tough.  flexible,  heat-resistant — available  in  coils.  Premium 
tubing  at  a  reasonable  price. 

VARGLAS  SLEEVING  AND  TUBING.  Numerous  types  and  grades— in¬ 
cluding  synthetic  treated,  varnished,  lacquered,  saturated,  litewall  and 
others. 

VARGLAS  NON-FRAY  SLEEVING.  Three  types— may  be  subjected  to 
temperatures  up  to  1200°  F — for  applications  where  dielectric  require¬ 
ments  are  not  primary. 

VARFLO  TUBING  AND  SLEEVING.  New,  low-priced  —  for  applications 
where  unusually  high  temperatures  are  not  a  factor.  A  real  economy  line, 
this. 

VARFLEX  COTTON  TUBING  AND  SLEEVING.  Varnish  or  lacquer  im- 
pregnants  —  for  applications  where  Fiberglas  products  are  not  required. 

SYNTHOLVAR  EXTRUDED  PLASTIC  TUBING.  Low  temperature  flexibil¬ 
ity — high  dielectric  and  tensile  strength — made  from  a  standard  formula¬ 
tion  of  vinyl  polymers. 

SAMmSf  AH  you  want  with 
our  compliments.  For  free 
folder  of  our  com¬ 
plete  line,  just  m  H  Bi  HI  ^B  HI  Bi  HI  HI  Hi  I 

and  mail  this  I 


VARFLEX 

CORPORATION 


MAKtRS  OF  ttlCTRICAl  INSUiAtING 
TUBING  AND  SlttVING 


VARFLEX  Corporation,  308  N.  Jay  St.,  Rome,  N.  Y. 

Please  send  me  information  os  well  as  free  samples  of  your 
electrical  Sleeving  and  Tubing. 

I  am  particularly  interested  in  samples  suitable  for . . 


Norn*- . 

Company.. 


DYNAMIC  ANALYZER 


LONG  ISLAND 


NEW  YORK 
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t<*«  •valtfotion  and 
^plEmiant  of  porform- 

in  Hi*  laboratory  and  an 
tba  jprodtKtion  lino. 

o  ^potorminos  transiont  and  fro- 
4ilMncy  rotponso  of  a  servo  loop 
or  its  components. 

e  Meosures  phase  and  ompli- 
^^tude  os  functions  of  fre- 
^^^^^ouency;  damped  natural 
^^^^K^^requency,  and  first 


FIG.  2 — Scope  presentation  showing 
position  and  nature  oi  sidebands  with 
respect  to  carrier 


ing  the  desired  deviation,  are  shown 
in  Fig.  2C. 

It  can  be  seen  that  each  of  the 
pips  of  Fig.  2B  is  frequency-modu¬ 
lated;  if  the  three  pips  are  initially 
of  equal  amplitude,  they  will  each 
have  an  identical  spectrum.  If  they 
are  not  initially  of  equal  amplitude, 
the  difference  between  spectra  is 
not  a  limiting  factor  for  the  low 
(7  kc)  klystron-modulating  audio 
frequencies  used.  The  end  frequen¬ 
cies  (A  and  B)  of  the  two  side 
sjtectra  apparently  travel  towards 
each  other,  and  will  be  coincident 
at  when  each  has  been  deviated 
from  its  side-pip  an  amount  equal 
to  the  desired  frequency  deviation 
/<.  This  condition  is  represented  in 
Fig.  2D.  If  a-m  is  present,  the  end 
frequencies  A  and  B,  among  others, 
will  merely  be  of  different  ampli¬ 
tude,  but  will  occur  at  the  same 
frequencies  as  indicated  for  no  a-m. 

The  a-f  voltage  was  recorded,  and 
this  same  amplitude  can  be  used  at 
higher  (r-f)  frequencies.  A  system 
was  available  for  testing  the  ampli¬ 
tudes  determined  by  the  de.scribed 
method.  The  same  system  was  used 
for  testing  an  amplitude  of  a  modu¬ 
lating  voltage  determined  by  the 
cruder  method  of  counting  pips 
(which  were  seldom  integers).  Re¬ 
sults  of  the  two  methods  were  com¬ 
pared,  and  the  method  outlined  in 
this  paper  was  found  to  be  de- 


RANei  or  CARRIER  EREOUENCIES:  SO  TO  tSOO  CK. 


SERVa.i^'^ 

AMPLIFIER 


•  A  60  cyda, 

rior  frequancy  sarvaq||^^^^H 
ampiMor. 

•  Drives  2  pbrgq  motor  wMi  “ 

5  watt  mor  output. 

•  Featurob  moepondont  cantrols 
on  damping,  gain,  and  carrier 
phase. 

•  A  stock  item  with  universality 
of  application  because  of  its 
range  of  adiustment. 


December,  I95t  —  ELECTRONICS’ 


Polychemicals 


PlASTia 


CHEMICALS 


withstands  2S(f  C.  next  to  jet 
engine . . .  remains  intact, 
electrically  efficient 


A  50-ohni  UHF  transmission  line  that  could  be  in-r 
stalled  within  inches  of  a  jet  combustion  chamber . . . 
that  was  a  need  faced  by  engineers  specifying  com-  ^ 
munications  equipment  for  the  Grumman  “Panther.”  ; 

Insulation  for  this  cable  had  to  have  a  low  dielectric  f 
(xinstant,  resist  temperatures  up  to  250°  C.,  remain  ® 
tough  but  flexible,  withstand  long  periods  of  continu-  > 
ous  vibration.  Du  Pont  “Teflon”*  tetrafluorocthylene  ( 
resin  provides  this  unusual  combination  of  properties.  ‘ 

“Teflon”  has  a  dielectric  constant  of  2.0  and  a  loss 
factor  of  less  than  0.0005  over  the  entire  spectrum  ' 
measured  to  date  (60  cycles  to  30,000  megacycles).  | 
These  electrical  properties  combined  with  outstanding  ? 
heat  resistance,  toughness,  resiliency,  and  zero  mois¬ 
ture-absorption  make  “Teflon”  widely  applicable 
wherever  high  frequencies,  high  voltages,  and  or  high 
temperatures  are  encountered. 

Demand  for  “Teflon”  currently  exceeds  supply. 
However  we  suggest  you  investigate  its  properties  for 
future  applications.  “Teflon”  can  be  extruded  or 
molded  ...  is  also  supplied  by  Du  Pont  as  tape  and  in 
water  dispersions.  It  may  well  help  you,  as  it  has 
helped  Grumman,  solve  difficult  electrical  insulation 
problems.  We’ll  gladly  discuss  the  availability  of  ex¬ 
perimental  quantities  for  development  work.  For  addi¬ 
tional  information  on  “Teflon”  and  other  Du  Pont 
plastics,  write  to:  •■la  u  >  owr 


MOMOtT  of  UHF  traoMOMwon  line  to  aoleniui. 
runoinc  throuKh  tail  of  Grumman  **Panther.** 
Coodurtor  ia  covered  with  (1)  0.280*  inaulatioo  of 
extruded  "Teflon/*  (2)  ailvered  wire  ahieM,  (3 
wrapping  of  "Teflon**  tape,  and  (4)  an  outer  jacket 
of  ailicooe-treated  alaaa  braid.  RG87/  U  cable 
made  by  American  Phenolic  Corp.,  Chicago,  for 
Grumman  Aircraft  Corp.,  Betbpage,  L.  1.,  N.  Y. 


E.  I.  du  Po.d  d«  Nemours  X  Co.  (Inc.) 
Polychomiccils  Dopt.,  District  Officos: 
3S0  Fifth  Avonuo,  Now  York  1,  Now  York 
7  $.  Doarbom  St.,  Chicago  3,  lilinois 
34$  E.  60th  St.,  Los  Angolos  1,  California 
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/ot  NAVY  SPARE-PARTS  BOXES 


IN  STRICT  ACCORDANCE 
WITH  SPEC  «JAN  B233 


NAVY  4269C 


OOLIN  METAL 

3W  UXINGTON  AV! 


PRODUCTS  INC 

BROOKLYN  16  N  V 


automatic  slideback 
peak  pulse 


SELF- BONDING  POLYETHELENE  BASE  TAPE 


SPfCIAI. 

riATURIS  — 

•  Wid*  Vohag*  Rang*  —  5 
Kokft  from  fO  ID  5000  volf« 
full  KOl*. 

•  Pull*  WidMi  0^5  microMCOnd* 
io  50  milliMCondt. 

•  Accuracy  ±3"?  of  full  Kol*. 

•  Input  hnpedonc*  300,000 
ohmi. 


Far  more  versatile  than  conventional 
types,  the  C.G.S.  peak  pulse  voltmeter 
reads  rapidly  and  accurately  on  pulse 
widths  of  .25  microseconds  and  at 
repetition  rates  of  10  pps.  The  instru¬ 
ment  reads  on  either  positive  or  nega¬ 
tive  pulses.  Controls  include  an  on-off, 
range  selector  and  input  polarity  switch; 
zero  set  control.  A  switch  which  throws 
a  D.C.  restorer  into  the  circuit  provides 
accurate  peak  to  peak  measurements  of 
sine  and  square  waves. 


Forms  into  a  solid  mass  of  insulation 
producing  moisture-tight  seals  by  means 
of  a  gasketing  action  on  all  materials. 


Write  for  Catalog  Sl^t 
Giving  Full  Information 
—  Or  Contact  Us  Con¬ 
cerning  Vour  Own  In¬ 
dividual  Problems.  Our 
Staff  is  at  Your  Service. 
Write  Dept.  A 


C.  G.  S.  LABORATORIES,  INC. 

LUDIOW  STREET  STAMFORD,  CONNECTICUT 


FOR  TmMi-Mls-lltsMHi-D«flicliMY(ka-IUlMui 
FOR  DicS^laliiii-MxUKin'IxxliittnuIrKtitiSSIaMUri 
CtMs  RSin  dtaliutt  tM  hmS  •(  iKfun. 

FOR  USMaaiilCAIn. 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical,  accurare,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


CHECK  THESE  EXCLUSIVE  FEATURES 


Fuses  into  a  non-laminar  homogeneous  mass. 
Excellent  dielectric  characteristics^ 
over  1*000  volts /mil. 

A  perfect  moisture  barrier  and  corona  resistant. 
(Can  be  applied  at— 30^  F.)  Prolonged  ageing 
without  deterioration. 

Will  not  corrode  metals. 

Easy  to  apply— conforms  readily  to  odd  contours. 
S.  1.  C.  2.12,  P.  F.  .0004  (»  10  mx. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 


If  STOCK  SIZIS-AT  fUBUSmO  PRIdSil 

NOW  available  to  you . 

without  costly  sub-contracting  problems 

sleek  standard  TYPE  M.  STEEL  SPARE-PARTI 
BOXiS.  mad*  in  strict  accerdaiK*  wMi  Navy 
Spacifkatiom. 

To  batter  sarvk*  yaur  need  far  Specification 
Spara-Parts  Beaas  (shipboard  usa).  w*  have 
taken  thorn  from  our  "Spaciar  d^artmant 
and  put  lhain  on  a  mass  production  Hn*. 
RISULT:  they  can  emw,  in  most  cat**,  be 
shippad  freni  stock. 

SIMPLY  ORDtR  THEM  RY  STOCK  NUMtlR 

warn  FOR  SIZE  ANO  mice  chart 
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yP  COIL  PRODUCTION  with 

fOfjhWINDERS 


Toroidal  •  Sector  •  Telephone  Relay  •  Standard  Relay  •  Loud 
Speaker  •  Choke  •  Field  •  Honeycomb  •  Transformer  •  and 
Many  Other  Types  of  Coils  and  Armatures.  Wound  Accurately  and  Quickly 


MODEL  OOFA  AUTOMATIC  FINE-WIRE 
WINDER  wirii  removable  tern!  or 
fully  automatic  paper  interleaving 
attachment.  Will  wind  wire*  from 
74  to  44  AWG  at  certain  »peed 
range*  between  950  and  6000  RFM. 
Attachment  available  for  winding 
two  coil*  *imultan*ou*ly.  MODEL 
OOFA-T,  *imilar  to  above,  wind* 
up  to  12,000  RPM. 


MODEL  RW  TOROIDAL  WINDER 
with  Coil  Support*— automatically 
wind*  toroidal  coil*  around  360° 
or  **ctor  coil*  up  to  270°. 

Wind*  in  either  direction.  Mode 
in  three  *iie*  for  *ingle  wire 
from  1 8  to  3S  AWO,  double  or 
itranded  wire*  from  2  x  18  to 
2  X  26  AWG.  Maximum  winding 
*p*ad  200  RPM. 


MODEL  AWO-A  SMALL  ARMATURE 
WINDER— Fully  automatic  for  ma** 
production  of  email  two-pole 
armature*  with  etraight  or  ekewed 
*lot*.  Wire  i*  guided  by  adjuetable  j' 
guide  blade.  Wire  *ize*  (without 
ineulation)  from  23  to  44  SWG.  n 
Winding  *peed  700  RPM.  I 


MODEL  OGA  AUTOMATIC 
WINDER  with  removable  *emi 
or  fully  automatic  paper 
interleaving  attachment. 

Adaptable  for  multiple  coil 
winding  with  or  without 
interleaving  and  for  interweaving 
of  cotton  thread*.  Made  for 
five  epeed  range*  from  70  to 
3000  RPM.  Wire  *iz**  from 
8  to  44  AWG. 


M  THESE  WINDERS  HAVE 

r  MANY  ADVANTAGEOUS 

OPERATING  FEATURES: 

Accurat*  and  Stepless  odfustments 
of  feeds  during  operation. 

Automatic  reversing— without  ploy— 
of  wire  guide  at  layer  end. 

Simple  adjustment  of  wire  pull,  which 
will  remain  constant  regardless 
of  speed  and  reel  diameter. 

Five  figure  turn  counter  with 
zero  set-back  lever. 
Automatic  cut-off  at  pre-set 
number  of  turns,  or  by  wire 
breakage  or  empty  reel. 

There's  a  MICAFIL  for  Every  Winding  Application, 


MODEL  OOFA-PEM  MULTIPLE 
FINE-WIRE  WINDER  with  fully 
automatic  paper  intorlooving 
dovico,  for  flanged  or  flanglo** 
coils.  Wind*  up  to  6  ceil*  at  a 
time  with  individual  paper 
interleaving.  MODEL  OOFA-PE8 
wind*  up  to  10  flanglo**  coil* 
with  common  paper  interleaving. 
Wire  sixes  from  24  to  44  AWO. 
Winding  speed*  from  360  to. 
3000  RPM. 
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(coAtinMcd) 


l  idedly  more  accurate. 

An  accurate  method  for  deter¬ 
mining  the  amplitude  of  the  modu¬ 
lating  voltage  needed  to  produce  a 
desired  maximum  frequency  devia¬ 
tion  has  thus  been  deduced  and  ex¬ 
perimentally  tested.  The  tests  show 
that  the  accuracy  of  the  method  out¬ 
lined  is  indeed  superior  to  that  of 
counting  pips.  Although  it  is  ad¬ 
mittedly  more  complicated,  the 
accuracy  available  makes  the 
method  definitely  worthwhile. 


NEW 

OSCILLATORS 

•009  to  520,000  cps. 


'  MODil 

,400-A 


Kekkkenck 

( 1 )  F.  K.  Terman,  *‘Ua4lio  EnKinet^rn 
l(andiK>4>k.”  p  578,  New  York,  1J#43. 


.35  to  52,000  cp». 

Audio  and  Sub-Audio  ranges 
Fast  AVC  action. 


True  sine  wave  oscillator  circuit. 

No  tuning  or  switching  transients. 

Price  $350.00  EACH  MODE 

•  Both  sine  and  square  waves, 
constancy.  ±1  db  over  the  entire  frequer<y  range 
tion,  less  than  1%.  •  Accurate  calibratjon,  beHei 

•  Single  scale  logarithmic  dial  with  vernier  tuning 

Wave  Output,  30  volts  peak  to  peak.  •  low  Hum 
ponent.  less  thon  0.1%  of  output  at  ony  level 
logarithmic  output  level  control.  •  Input  power,  45 
siie,  overall  12*  x  7*  x  8  .  ~ 


Acrurale  Frequency 
Calibration  Methorl 

FRKquE.N'i'Y  calibration  of  electronic 
equipment  is  another  of  the  phases 
of  the  business  that  has  felt  the 
pressure  for  increased  speed  and  ac¬ 
curacy.  The.se  requirements,  along 
with  the  general  increa.se  in  fre¬ 
quency  range  involved,  have  more 
or  less  antiquated  the  basic  zero 
beat  method.  Lissajous  pattern 
techniques  have  been  found  suitable 
for  a  large  number  of  applications, 
but  when  u.sed  in  conjunction  with 
a  primary  standard,  the  task  of 
identifying  the  projier  ratio  be¬ 
tween  compared  signals  (when  not 
u.sed  for  direct  one-to-one  compari¬ 
sons)  becomes  somewhat  complex, 
and  errors  are  likely  to  result. 

A  method  has  been  developed  at 
the  Naval  Re.search  I..aboratory 
which  inherently  produces  a  signal 
exactly  etpial  to  the  standard  fre¬ 
quency  whenever  the  signal  to  lie 
calibrated  is  exactly  adjusted  to  any 
detectable  harmonic  of  the  standard 
frequency.  The  equality  is  auto¬ 
matically  indicated  as  a  simple  one- 
to-one  Lis.sajous  pattern  which  is 
obtained  for  each  usable  harmonic 
point.  Thus,  with  the  aid  of  this 
technique,  less  skilled  personnel  car 
I)erform,  more  quickly,  equipment 
calibrations  equivalent  to  tho.se  ob¬ 
tained  through  .st.andard  Lissajous 
methods. 

The  block  diagram  of  the  equip¬ 
ment  used  is  shown.  A  standard 
frequency  source  is  chosen  that  will 
generate  a  signal  of  a  frequency 
equal  to  the  frequency  interval  of 
calibration  desired.  If  not  directly 


model 

430-A 


4.5  ro  520,000 

conjtoncy,  oy-,  » 

lets  than  1%  « 

*'*•.  overoll  I2»x  7' , 


•  Both  sine  and  square  waves,  simultaneously.  •  Excellent  ampli¬ 
tude  constancy,  ±0.25  db  over  the  entire  frequency  range. 

•  Extremely  low  distortion,  less  than  0.25%  at  any  frequency. 

•  Fast  recovery  from  transients.  •  Accurate  calibration  ±1.5%. 

•  Single  scale  logarithmic  dial  •  Calibrated  output  attenuator 
switch.  •  Constant  impedance  "T"  pod  output  control.  •  Vernier 
tuning  control.  •  Price  $950.00 

All  KROHN-HITE  Instruments  ore  fully  guaranteed 
for  or»e  year  against  defective  materials  and  workmanship. 


260 


Decemher,  195/  —  ELECTRONICS 


Of  course,  that’s  just  one  of  the  advantages  that  Allia>Chalniers— 
and  so  many  other  world-famous  makers  of  electrical  equipment — 
get  from  using  Irvington’s  Temflex  105.  Temflez  105  also  oners  such 
outstanding  service  features  as: 

Continuous  operation  at  temperatures  up  to  105*C 
Exceptional  flexibility  down  to  — 40*C 
High  dielectric  strength  of  1200  vpm. 

Excellent  chemical  stability. 


This  flexible  plastic  tubing  produced  by  Irvinrion  Varnish  &  Insu 
lator  Company  in  all  standard  colors,  is  readily  identified  by  the 
continuously  printed  name  on  the  smooth  tubing  surface.  Be  sure 
you  identify  it  by  name  when  you  buy!  Technicu  literature  is  yours 
for  the  asking. 


reduced  by  Irvington  Varnish  &  Insu 


For  test  produetion  and  fine  performances 


Allls-Ohalmers  uses  TEMFLEX  105  TUBING 


S»md  Hth  ceavMfMt  cevpoa  mow 


Irvington 


VAMNISH  A  IMSULATOM 


COMPANY 


Irvington  1 1,  Now  Jorsoy 


IrviatioB  Vtnuaa  Intolaler  Company 
6E  Argyle  Terrace,  Irvington  11,  N.  J. 

Cendemen: 

PleaM  tend  me  technical  literatnre  on  TEMFLEX 
lOS  Tnbing. 


NaaM . 

Company.. 
SiroeL _ 


Tide _ _ 


Plants:  El  Moiii«|  CaIifoniis  Hamilton,  Ontario,  Canada  j  City . . 

For  Further  Information,  Consult  pages  92-93  in  the  1K1-1K2  Flertronirs  Buyers'  GuUIr 
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“Our  No.  1  reason  for  using  Temflex  105  Tubing,”  says  Allis-Chalmers 
Manufacturing  Company,  ”is  the  way  it  speeds  up  our  general  pur¬ 
pose  motor  production  in  assembling  insulation  on  coil  leads,  stubs 
and  neutral,  jumper  and  lead  connections.” 


Standard 


AN  ECONOMICAL  INVESTMENT  IN 
LONG'LIFE  PERFORMANCE  AND 
EXTREME  4C  :URACY.  RUGGED,  FOR 
HEAVY’DUTY  SERVICE:  FLEXIBLE  IN 
APPLICATION. 


Edgeweed  Station,  Providonco  S,  R. 


W«  OTD  also  loTG*  producsrt  o!  SMALL  METAL  STAMPINGS.  Modora 
plant  with  comploto  oquiprasat  lor  larqo  voluno  productioa  ol  stompod 
motal  parts  in  accordaoCi»  with  ctutomsrs'  prints.  Modoroto  dis 
charqos.  Procisioa  work.  Prompi  sorvics. 


Model 

^colc 

Divisions 

Totali?*s 

- ^ 

Accurocy 

S-100 

1  5  sec 

6000  sec 

1  sec 

S-60 

1  5  sec 

60  mm 

1  sec 

SM-60 

1  1 00  mm 

60  mm 

^  002  mm 

S-10 

1  1  0  sec 

1  000  sec. 

"  02  sec 

S-6 

1  1000  min 

10  mm 

0002  mm 

b-1 

1  1 00  sec 

I  60  sec 

01  sec 

MST 

1  1 000  sec. 

1  360  sec 

OOl  sec 

MST-500 

L _ 

1  1 000  sec 

1  30  sec 

■  002  sec 

TIm  clutch  ceil  can  be  cennected  directly  In  the  plate  circuit  of 
electronic  tubes.  For  this  use  the  coil  has  a  resistance  of  2000  ehnu 
and  requires  50  to  60  miiiiamperes.  When  ordering  for  this  purpose, 
always  specify  120V  DC  clutch  ceil.  Write  for  Bulletin  1S3. 

^‘Standard  Electric  Time  Co. 

97  Logan  Street  dnilflllHini  Springfield,  Mass. 


Stainless  Towers  offer  you: 

•  All  welded,  tubular  steel  con¬ 
struction 

•  Eosy-to-erect  20-ft.  sections 

•  Aerodynamic  design  providing 
minimum  wind  resistance 

•  Natural  ladder  —  easy  to  climb 
easy  to  maintain — IMMEDIATE 
DELIVERY 


STAINLESS,  INC. 

NORTH  WALES,  PA. 


PHONE:  NORTH  WALES  874 


TANDEM  TERMINALS 

JliLuiu'd  and  ScHdrti’d 


SPECIFY 

iui 

Btainieid 


at  up  tc- 

1200  Per  Hour 


Costs  are  reduced,  production  increased  and  more  eiiicient  termina¬ 
tions  consistently  result  when  P-M  Pre-Soldered  Tandem  Terminals 
are  machine  attached  and  soldered!  Produced  in  continuous  iorm, 
and  supplied  on  reels,  P-M  Tandem  Terminals  are  applied  in  our 
machine  that  cuts  oil,  clinches  and  solders  terminals  to  wires  in 
one  iiMtantaneous  operation.  This  method  has  replaced  slow, 
costly  hand  attachment  in  many  leading  plants.  Handling  oi 
loose  terminals,  solder  and  ilux  are  eliminated  to  cut  costs  and 
boost  production  on  long  runs.  Standord  types  avoiloble.  Send 
lor  detailed  iniormation,  and  cnc'ose  sample  oi  terminal  and  wire 
now  used.  Address  Dept.  E. 

For  ordinary  runs  in  moderate  quantities  we  continue  to  produce 

SEPARATE  TERMINALS  for  ELECTRIC  WIRES 


PATTONMacGUYER  COMPANY 
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blinds*^ 


fotuv® 


rOSITIONS  Ol'EN 
IN  THE  FOLLOWING  FIELDS: 


government  projects  as  well  as  chal¬ 
lenging  work  in  the  permanent  ex¬ 
pansion  of  a  diversified  line  of 
commercial  products. 

YOU  INJOY  THISE  MNIFITS 

At  RCA,  you  enjoy  professional 
status,  recognition  for  accomplish¬ 
ments  . . .  imexcelled  research  facili¬ 
ties  for  creative  work  . . .  opportuni¬ 
ties  for  advancement  in  position  and 
income . . .  pleasant  siuroundings  in 
which  to  work.  You  and  your  families 
participate  in  Company-paid  hospi¬ 
tal  .surgical  .accident ,  sick  ness  and  1  ife 
insurance.  Modem  retirement  pro¬ 
gram.  Good  suburban  or  country  resi¬ 
dential  and  recreational  conditions. 
Opportunities  for  graduate  study. 
Investigate  opportunities  today. 


Ihe  course  of  your  career 
may  depend  upon  what  you  do  about 
your  future— now.  A  sure  way  to 
miss  success  is  to  miss  opportunity. 

Now  is  the  time  for  qualified 
ELECTRONIC,  ELECTRICAL  and  ME¬ 
CHANICAL  ENGINEERS  .  .  .  PHYSICISTS 
.  .  .  METALLURGISTS  .  .  .  CHEMICAL 
and  CERAMIC  engineers  ...  as  well 
as  TECHNICAL  SALES  ENGINEERS  tO 
decide  to  take  full  advantage  of  the 
opportunities  now  open  at  RCA  to 
achieve  professional  success. 

LIFELONG 

CAREER  OPPORTUNITIES 

These  are  not  temporary  positions. 
They  are  independent  of  national 
defense  requirements.  The  openings 
represent  a  wide  choice  of  long-term 


TELEVISION  DEVELOPMENT— 

Receivers,  Transinittera  and  Studi^ 
Equipment 

ELECTRON  TUBE  DEVELOPMENT— 

Receivins,  Tranamittias,  Cathode-Raya 
Pbototubea  and  Maanetrona 

TRANSFORMER  and  COIL  DESIGN 

COMMUNICATIONS- 

Microwave,  Mobile,  Aviation,  Special¬ 
ized  Military  Systems 

RADAR- 

Circnltry,  Antenna  Deaisn,  Compntar,- 
Servo  -  Systems,  Information  DiafUay 
Systems 

INDUSTRIAL  ELECTRONICS-  ^ 

Precision  Instruments,Disital Circuitry,  ‘ 
Maanetlc  Recording,  Industrial  Teievl- 
sion.  Color  Measurements 

NAVIGATIONAL  AIDS 

TECHNICAL  SALES 

ELECTRONIC  EQUIPMENT  FIELD 
SERVICE 


MAIL  RESUME 

If  you  qualify  for  any  of  the  positions  luted  above,  tend  lu  a 
complete  resume  of  your  education  and  experience,  also  state 
your  specialized  field  preference.  Send  resume  to: 

MR.  ROBERT  E.  McQUISTON, 

Specialized  Employment  Division,  Dept.  46X 
Radio  Corporation  of  America, 

30  Rockefeller  Plaza, 

New  York  20,  N.  Y. 


Whatever  your  plans  fur  the  future— yon 
will  find  the  bmkiet  “The  Role  of  the 
Engineer  in  RCA“  interesting  reading. 
Write  for  your  /ree  copy. 
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THE  ELECTRON  ART 


(coA  tinned) 


FULL  RANGE  OF  MIL-T-27 


HERMETICALLY  .J  U.  . 


SEALED  UNITS 

NYT  hermetically  sealed  trans* 
formers  are  available  in  all  stand* 
ard  sizes  to  meet  MIL*T*27  sped* 
fications,  and  especially  designed 
constructions  for  a  wide  variety  of 
military  as  well  as  civilian  applica* 
tions.  Designed  and  built  to  meet 
the  most  exacting  specifications. 
Production  facilities  for  quantity 
production  of  all  sizes. 


the  HORNETj 

HORNET  transformers,  pioneered  [ 
by  NYT,  are  of  open  type  construe*  j 
tion,  utilizing  Class  H  insulating 
materials.  Approximately  one* 
fourth  the  size  and  weight  of  com* 
parable  Class  A  units.  Filament 
and  plate  supply  transformers  and 
chokes.  Units  can  be  designed  for  | 
ambients  up  to  190  deg.  C.,  alti*  , 
tudes  up  to  60,000  feet;  power  j 
ratings  from  2VA  to  5KVA.  | 


POWER,  AUDIO,  FILAMENT 
and  PLATE  TRANSFORMERS 
REAaORS  •  FILTERS  •  CHOKES 
TV*  RADIO*  ELECTRONICS 


Engineering  and  development  facilities 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


available,  the  standard  fre<iuency 
can  be  derived  from  a  primary 
standard  through  frequency-divid¬ 
ing  techniques. 

The  final  standard  signal  is  fed 
through  a  harmonic  generator  to 
produce  integral  multiples  of  the 
fundamental.  A  filter  suppre.s.ses 
the  fundamental,  and  the  resulting 
harmonics  are  fed  to  a  balanced 
modulator  along  with  the  signal  to 
be  calibrated.  The  modulator  is 
balanced  to  eliminate  harmonics  of 
the  fundamental  standard  fre¬ 
quency,  and  its  output  contains  the 
signal  to  be  calibrated,  and  beats 
between  the  signal  to  be  calibrated 
and  the  harmonics  of  the  standard 
frequency.  When  the  signal  being 
calibrated  approaches  one  of  the 
harmonics  of  the  .standard,  a  zero 
frequency  component  will  be  pro- 


Block  dlaqtam  showinq  method  for  occti- 
roto  calibration  of  an  unknown  with 
harmonics  oi  a  standard  irsqusney  usinq 
1-to-I  Lissajous  iiqurss  only 


duced.  The  output  of  the  balanced 
modulator  thus  contains  the  com¬ 
ponents  shown  in  the  block  diagram. 
After  filtering  to  remove  frequen¬ 
cies  higher  than  standard  fre¬ 
quency,  a  one-to-one  ratio  then 
exists  between  the  standard  fre¬ 
quency  and  the  unknown  fre¬ 
quency  when  the  unknown  is  equal 
to  a  harmonic  of  the  standard  fre¬ 
quency. 

It  is  also  possible  to  obtain  inter¬ 
mediate  check  points  by  making 
2-to-l  or  3-to-l  (or  higher)  checks 
between  principal  calibration 
points.  This  technique  has  been  de¬ 
scribed  in  somewhat  more  detail  by 
David  I.  Troxel  of  the  Naval  Re¬ 
search  Laboratory  in  Washington, 
D.  C.,  in  NRL  Report  No.  3,701. 
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ik^utator 


r  13  RINGS 
'  CONCmiRICITY 
.003- 

v-  GROOVE  ^ 


ORI'  0.0. 
1000  V>.C. 
INSULATION 


SILVER  ON 
ONE  RIECE 
NYLON  FORM 


a  FLAT 
RINGS 
VYITHIN 
RADIUS 


EXCLUSIVE*  ELECTRO  TEC  TECHNIQUES 


•  ONE  PIECE,  UNITIZED  CON¬ 
STRUCTION 

•  ABSOLUTE  MINIMUM  TORQUE 
FRICTION 

•  DIAMETERS  FROM  .045"  TO 
24.0" 

•  MINIMUM  1000  V.A.C.  Hl- 
POT  INTER-CIRCUIT 

•  UNIFORMLY  HARD  SILVER 
RINGS  PLATED  INTO  GROOVES 
ON  PRECISION  MACHINED 
ONE  PIECE  PUSTIC  FORM 

•  SPECIAL  SURFACE  DEPOSITS 
PREVENT  TARNISH,  MINIMIZE 
FRICTION,  BRUSH  NOISE  AND 
PRACTICALLY  ELIMINATE  WEAR 


insure  closer  tolerances,  absolute  uniformity, 
and  the  ultimate  in  miniaturization 

Electro  Tec  units  are  the  product  of  an  exclusive  manufactLiring 
technique  that  results  in  accLiracy  unattainable  by  conventional 
fabricating  methods.  In  this  process  a  plastic  is  moulded  aroimd 
the  wire  leads.  Accurate  machining  reduces  this  blank  to  the 
proper  shape,  complete  with  grooves.  Hard  silver  is  deposited  into 
the  grooves  by  electroplating  to  produce  the  required  rings.  Final 
machining  insLU'es  concentricity  and  dimensional  accuracy.  The 
result  is  one-piece,  imitized  construction  with  conducting  rings  of 
60  to  70  Brinell  hardness. 

Diameters  of  these  assemblies  range  from  .045'  to  24’  cylindrical 
or  flat.  Cross-sections  may  range  from  .005'  to  .060’  or  more. 
Rings  are  polished  to  a  jewel-like  finish  and  can  be  held  to  4 
micro-inches  or  better.  Even  the  smallest  sizes  withstand  a  1000 
V.A.C.  breakdown  test.  Most  types  easily  withstand  rotational 
speeds  up  to  12000  rpm. 

ELECTRO  TEC  Assemblies  ore  SpedfM  by  the  Nation’s 
leading  Predsien  Instniment  and  Equipment  Manufacturers  for  Proven 
Greater  Dependability,  longer  life.  Smoother  Functioning. 

The  imiformly  superior  performance  of  Electro  Tec  slip  ring  and 
commutator  assemblies  in  thousands  of  industrial  and  govern¬ 
mental  applications  has  resulted  in  wide  adoption  of  these  com¬ 
ponent  imits  by  most  leading  manufacturers  of  precision  instru¬ 
ments  and  equipment.  Although  these  products  provide  improved 
performance  and  extra  dependability,  prices  are  strictly  com¬ 
petitive.  Write  today  for  fully  illustrated  literature. 


[IKTRO  TEC 


New  JtRSEY 


SO.  HACKENSACK 


FATENTS  FENDING 


FIODUCTS  OF  PKClSION  ClUFTSMANSHIP  IT  A  NEW  AND  REVOLUTIONARY  PROGSS 
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(contiRii«<l  from  p  144) 

provides  a  compact,  fully -contained 
ipnitron-controlled  unit  for  magne- 
tizing  simple  and  complicated 
shapes  of  permanent  magnets.  Com¬ 
plex  assemblies  such  as  p-m  motors, 
meters,  magnetic  phono-cartridges, 
magnetic  pulleys  and  novelties  in¬ 
corporating  permanent  magnets 
can  be  magnetized  to  the  maximum 
possible  intensity  after  final  assem¬ 
bly.  Adjustable  intensity  of  mag¬ 
netization,  automatic  voltage  regu¬ 
lation,  manual  and  remote  control 
and  automatic  timing  of  magnetiz¬ 
ing  pulses  are  .some  of  the  features 
incorporated.  The  LG5  operates 
from  any  standard  115-v,  50  or  60- 
cycle  supply. 


Dus^rdlY  11 


SINGLE  POLE  4-POSITION 


.Multifunction  Preamplifier 

Hermon  Hosmer  Scott,  Inc.,  385 
Putnam  Ave.,  Cambridge  39,  Mass. 
Type  112-B  Dynaural  preamplifier 
features:  a  noise  suppressor  that 
reduces  record  surface  noise  with¬ 
out  losing  musical  quality;  a  pre¬ 
amplifier  for  low-level  magnetic 
pickups;  a  variable  turnover  control 
to  compensate  for  different  record¬ 
ing  characteristics;  an  adjustable 
record-distortion  filter;  an  input 
level  adjustment  for  use  with  the 
noise  suppressor  and  external  auto¬ 
matic  loudne.ss  controls.  Fre¬ 
quency  response  is  flat  from  30  to 
15,000  cycles,  and  usable  response 
is  from  20  to  20,000  cycles. 


•  fnqiMHty  rang*  up  fo  1 1,000  Mt./$«c. 

•  V.S.W.II.  I0U  than  I.S  to  I . 

•  Intcrfion  last  Inn  than  .5  db.  through¬ 
out  oporating  rang*. 

a  Attonuation  b*lw**n  unund  cann*cfort 
50  db  minimum. 

«  Paw*r  handling  capabilifi*t  oqual  to 
improuod  typo  N  connocton. 

*  Malar  drivnn  acfuafar  rating: 

34-30  V.D.C. 

‘"‘Tha^II^CO  offers  a  complete  and  outstanding  line  of  coaxial  switches, 
prwciiion  built  for  the  most  critical  applications  requiring  efficient 
performance  under  extreme  temperature  and  shock  conditions. 

coaxial  switches  are  specified  because  in  addition  to 
unsurpassed  performance  characteristics,  they  incorporate  such  adxanced 
features  as  ( I )  motor  operated  instead  of  solenoid,  (2)  straight  end 
connections  which  eliminate  the  use  of  lossy  angle  connectors,  sas  e 
time  and  space,  ( 3 )  simple  and  easy  mounting. 

has  the  complete  answer  to  your  coaxial  RF  switching 

problems. 

Write  for  complete  engineering  specifications  and  counsel. 


Scintillation  Counter 

Nuclear  Research  Corp.,  2707 
Federal  St.,  Philadelphia  46,  Pa., 
has  developed  a  new  scintillation 
counter  with  more  than  25  times 
the  gamma  efficiency,  of  a  conven¬ 
tional  G-M  tube.  The  portable 
counter  includes  a  permanent  thal¬ 
lium-activated  sodium  iodide  crys¬ 
tal  mounted  in  a  removable  cap — an 
RCA  5819  photomultiplier  tube 


ofsiCNEcs  <  MANuueatmm  or  michanical  t  electronic  aircraet  eouirment 
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cathode-ray 
tubes 


The  line  of  Du  Mont  rathode-ray  tubea  ia 
carefully  engineered  to  provide  the  broadeat 
possible  coverage  of  the  entire  range  of  stand* 
ard  applications.  In  some  instances,  however, 
the  requirements  of  highly  specialised  appli* 
cations  are  beyond  the  capabilities  of  RTMA 
Registered  cathode*ray  tube  types.  For  such 
cases,  Du  Mont  SPECIAL  CATHODE-RAY 
TUBES  offer  the  answer.  Typical  examples 
of  these  special  tubes  are  shown  below. 


TYK  K1080P  — 7-inch  fflagnatkolly  focused  and  doAocled 
lube  operating  at  accelerating  potentials  up  to  30,000  veils, 
providing  high  light  output  with  excellent  resohillon.  Face¬ 
plate  nMnufaclured  to  conform  to  uniform  standard  of  cur¬ 
vature  and  thickness. 


TYPE  KIIOIP  — S-inch  flat-faced  tube  designed  for  ultra- 
high-speed  oscillography.  Will  provide  spot  writing  speeds 
os  high  as  1000  in./^sec.  Overall  maximum  accelerating 
potential  of  37,000  volts,  with  good  deflection  sensHivily. 


TYPE  KI065P  — 3-inch  flat-faced  tube  with  high  deflection 
sensitivity.  Deflection-electrode  connections  through  neck 
enable  high-frequency  appiicatlons. 


If  you  have  a  problem  beyond  the  range  of 
RTMA  Registered  cathode-ray  tube  types, 
the  facilities  of  Du  Mont,  the  skill  of  Use 
most  experienced  designers  of  cathode-ray 
tubes  in  the  industry,  are  at  your  disposal  for 
consultation. 


TYPE  K1052P  —  7-inch  tube  containing  5  wholly  independent 
eiectroA-gun  and  deflection-electrode  structures  in  a  single 
envelope.  AuxiNiory  ring-socket  for  easy  connection  to  all 
deflection  electrodes. 


TIm  obeve  takes  an  npreaentative  of  tke  On  Moat! 
l«ref  SPECIAL  CATHODE-RAY  TUBES.  For] 
iafaraaadea  an  these,  aad  other  Dn  Moat] 
iPBCIAL  TURES,  write  te  Department  G  at  the' 
MtXi _ _ _ _ 


INSTRUMENT  DIVISION,  ALLEN  B.  DU  MONT  LABORATORIES,  INC,  1000  MAIN  AVE.,  CUFTON,  N.  J. 
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C  ft  D  lac. 


'^040  /mAION® 


tronic  industry  —  give  assurance  that  each 
part  is  electrically  and  mechanically  cor¬ 
rect.  Complete  service  from  blueprint  to 
finish  features  deliveries  to  meet  your 


•ARIINGTON.  VERMONT 


RCA-VIclw 

M*4*l  MX12— CabiMt 

cypnitiM 

bf 

MACK 

far  Mw 

MCA  Vktor 

DivWaa 

•f  Radi* 

CfpDftitW 

Anwrlca. 

NiW  PRODUCTS  (coaliiiMd) 

with  all  necessary  circuitry — and  a 
six-foot  cable  and  connector.  Size 
of  the  unit  is  2i  in.  x  8  in.,  and 
total  weijrht  is  li  lb.  Extra  acces- 
.sories  include  a  lead  collimator  for 
u.se  with  standard  crystal  cap  and  a 
crystal  cap  for  wide-anjrle  (famma 
countlnK. 


PlatiK  dame  awWa« 
by  Mack  far  OcMsct, 
laaaafattarars  a< 
NiavMaa  lacalvcrs. 


MstdcC  by  MACK  (or  Mm 
RCA-Victar  Ik-iach  TMcyMoa 


Specify  Mack  widi  confidanca  for  all  srour 
molded  component  tetyiirMnents.  One  of 
the  original  plastic  molders,  Mack  exper¬ 
ience  dates  back  over  three  decades,  to 
the  beginning  of  the  industry.  From 
design  to  final  inspection.  Mack  manu- 


-POR 


eKcmnic,  leievisioi], 
communication  and 


FROM  3  COMPLETE  PLANTS 


assembly  line  schedules.  Inquiries  will 
receive  prompt  attention;  address  Mack 
Molding  Company,  Inc.,  Wayne,  N.  J. 

1 

MOLDED 

EXCELLENCE 

OVER  30  YEARS  Of 
MOLDING  SERVICE  TO  INDUSTRY 


•  WAYNE,  NEW  JERSEY 


Voltage-Regulated  Power 
Supply 

Kepco  L.\bokatories,  Inc,,  149-14 
41st  Ave.,  Flushinpr,  N.  Y.,  recently 
relea.sed  the  model  ^  1250  voltage- 
regulated  power  supply.  The  high- 
voltage  supply  is  continuously  vari¬ 
able  from  200  to  1,000  volts  and 
delivers  from  0  to  500  ma.  In  the 
200  to  1,000-volt  range  the  output 
voltage  variation  is  less  than  0.5 
percent  for  line  fluctuations  from 
105  to  125  volts  and  less  than  0.5 
percent  for  load  variations  from  0 
to  500  ma.  Ripple  is  less  than  20 
mv.  The  rack  panel  cabinet  height 
is  28  in.,  width  21J  in.,  depth  16  in. 
Weight  is  approximately  167  lb. 


Flip-Flop 

Computer  Research  Corp,,  3348 
W.  El  Segundo  Blvd.,  Hawthorne, 
'  Calif.,  has  developed  a  replace- 
!  ment  for  the  vacuum  tube  in 
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is  a  wild,  unpredictable  month.  Shelves 
are  quickly  ecuptied.  Sell-outs  become  the 
rule.  Thousands  of  sales  may  be  lost 
through  simple  lack  of  merchandise. 

But  these  buyers  know  the  answer.  To 
them,  a  sell-out  means  one  thing— a  quick 
call  for  more  merchandise,  via  Air  Express! 

The  world's  fastest  shipping  service  fills 
their  shelves  overnight! 

Whether  you  buy  or  sell  goods,  here  arc 
the  unique  advantages  you  can  enjoy  with 
regular  use  of  Air  Express: 

it’s  fastest  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick¬ 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  extra  cost. 

IT’S  MORE  CONVENIENT -One  Call  tO 
Air  Express  Division  of  the  Railway 
Express  Agency  arranges  everything. 


it’s  dependable  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’s  PROEIT ABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

For  more  facts  call  Air  Express  Division 
of  Railway  Express  Agency. 


The 

Christmas 
that  starts 
in  Hie  summer! 


For  some  people,  the  Yuletidc  season 
surts  around  July. 

They’re  the  department  store  buyers  of 
America  —  and  they  do  their  Christmas 
shopping  really  early.  They  begin  their 
purchasing  months  in  advance  of  the 
Christmas  buying  spree. 

But  despite  careful  buying,  December 
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STAINIISS  C  ■  t 

cTlfL  •  ^  - 


STItt 


orrosive 

/  Metal  Products 


CASTLETON  ON  HUDSON 


NEW  PRODUCTS 


(cofitifi«ied) 


certain  medium-speed  countinjr, 
amplifying  and  control  applications. 
Thfe  ferro-resonant  flip-flop  illus¬ 
trated  is  a  bistable-state  device 
which  is  equivalent  to  a  single 
vacuum  tube  Eccles-Jordan  trigger 
circuit.  It  resembles,  somewhat,  a 
■saturable  reactor  and  operates  at 
frequencies  up  to  20  kc.  It  has  no 
filament  to  burn  out  and  occupies 
about  0.1  the  space  of  a  comparable 
vacuum  tube.  As  an  amplifier  it 
produces  a  high-power  gain.  0|)er- 
ating  on  approximately  10  |)ercent 
the  power  needed  by  an  equivalent 
vacuum  tube,  it  delivers  90  percent 
of  input  energy  as  u.sable  output. 
There  is  virtually  no  problem  of 
heat  dissipation. 


Not  enough  hours  in  your  doy?^ 
Here's  a  handy  slide-chart  to  make 
your  job  simpler  and  save  valuable 
time!  This  FREE  chart  instantly 
identifies  A-N  Nos.  pertaining  to 
stainless  steel  nuts,  screws,  bolts, 
rivets,  cotter  pins,  washers;  gives 
sizes,  other  data.  Write  for  your 
FREE  copy  of  Chart  5 1 H  TODAY! 


Miniature  Computer 

The  Jacobs  Instrument  Co.,  4718 
Bethesda  Ave.,  Bethesda  14,  Md. 
The  JAINCOMP-B  is  a  small  elec¬ 
tronic  computer  that  can  add  tw’o 
24-digit  numbers  in  eight  million¬ 
ths  of  a  second.  It  is  the  size  of  a 
table  model  tv  set  and  contains  300 
tiny  tubes  the  size  of  those  used  in 
hearing  aids.  It  weighs  about  100 
lb.  The  unit  de.scribed  and  illus¬ 
trated  accepts  not  only  data  in  the 
conventional  ways  used  in  comput¬ 
ing  machines  but  also  inputs  from 
measuring  in.struments.  Copies  of 
scientific  papers  on  the  new  com¬ 
puters  are  available  on  request. 


.Miniature  Switches 

Centralab  Division  of  Globe- 
Union  Inc.,  900  E.  Keefe  Ave., 
Milwaukee,  Wis.,  has  introduced  a 
new’  line  of  unusually  small  rotary 
switches.  These  units  are  avail¬ 
able  in  a  variety  of  multipole,  mul¬ 
tiposition,  multisection  types,  also 
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NEW  PRODUCTS 


in  combination  with  a-c  line 
switches  and  variable  resistors. 


made  to  make 
your  MARK 


Un<if>r  thtw  trade  marks  are  made  products  ranging  from  nylons  to  air- 
cnift.  They  include  garments,  hosiery',  knit  gotnU  and  textiles,  radio  and 
TV  tul)es.  capacitors  and  n'sisiors.  vtilcanixing  e4|tiipment,  cameras, 
phurmaceuticals.  hand  gr(‘tiadi*M.  cartridges  and  canvas  giKsls.  All  ov«>r  the 
world,  Markem  methods,  machines,  type  and  inks  are  markiitg  the  products 
of  intlustry. 

There  is  a  Markem  methfsl  for  almost  every  identification  purpose. 
Markem  l'.4|uipnient  is  usial  for  Marking  on  Products,  Packages,  Parts,  or 
for  producing  I..abels. 

Submit  your  pndjlcm  in  detail  with  a  sample  of  the  item  to  be  marked. 
Markem  Machine  Company,  Keene,  ft.  New  Hampshire. 


TV  Synchronizing  Generator 

Federal  Telecommunication  Lab¬ 
oratories,  Inc.,  Nutley,  N.  J.,  has 
developed  the  FTL  63A  tv  synchro¬ 
nizing  generator  that  features  a 
stable,  high-speed  binary  frequency 
divider  that  eliminates  the  need 
for  expensive  c-r-tube  monitoring. 
There  is  a  choice  of  five  lock-in 
sources:  crystal,  power-line,  free, 
external  and  interlace.  Provision  is 
also  made  for  the  addition  of  a 
high-frequency  interlace  generator. 


'stMce  t9ti, 


For  Greater  Counting  Efficiency 


PRODUCTIMETER 


for  use  on 
light  applications 


Hi-Speed...  Accurate. ..Long  Life. ..Totally  Enclosed 

mounting  conditions  .  .  .  panel  mount¬ 
ing  or  base  mounting.  Hardened  steel 
ports  for  long  life  and  dependability. 


e  This  small  "Y"  Electric  Counter  is 
designed  primarily  for  use  on  light 
applications  .  .  .  built  to  give  accurate 
count  at  high,  low  or  intermediate 
speeds  —  op  to  1 000  counts  per  min¬ 
ute.  Counter  gives  maximum  reada¬ 
bility  at  all  angles.  Design  fits  all 


1912  N.  luRum  Si.  112  Ofong. 

Milwoukaa  t.  Wit.  Previdanca  3.  I. 

Papfatantarivat  In  Rrlmcipmi  Ciriat 


All-Magnetic  Regulator 

General  Magnetics,  Inc.,  135 
Bloomfield  Ave.,  Bloomfield,  N.  J., 
has  introduced  a  klystron  d-c  power 
supply  voltage  regulator  with  no 
vacuum  tubes  and  an  all-magnetic 


0!^  com fikk  line  of 


SPECIFICATIONS 


OUNNin  SfLF-OINIRATING 


Writ*  or  phono  today  for  •vUolln  A403  contoining 
(ooiplolo  inforioatton  on  Gtonnito  Actotoromotorr. 
ThoM  oro  ovoitoblo  in  orany  ttandord  typoi  cop- 
oWo  of  Moollng  mort  rogoiroaonft  or  con  bo 
cuitooi-boilt  to  cintoinort  tpociScoflonr  for  onurool 
oppiicoHons.  A  comploto  lino  of  ooniliory  ogoip- 
nwni  it  alto  oroilobio  for  oto  in  conjwnction  with 
Otonnito  Accolorooiotort  inclodlog  tpocioi  intfro* 
oiontt.  Flooto  oddroM  ingoiriot  on  lolforhood. 


MODf L  F403  —  BATTERY '  LOWERED 

An  tnnxpGntivn  instrumnnl  d«ti9fi*d  prtinorHy  for  witli  Clonnito 
occnloromotort.  An  input  probo  twitcli  porinitt  incrooBing  tbo  rongo 
of  Clonnito  occoloroniotort  wilbowt  ovortooding. 

MODEL  F405  — BATHRY  POWERED 

This  Modol  is  tpocificoily  dosignod  for  gonoroi  loborotory  wso  os 
woll  os  for  uso  witti  Clonnito  occoloromotors.  Input  capocitonco  is 
lowor  tbon  ttio  ^403,  provision  is  modo  for  opplying  o  colibroting 
signol  ond  occossorios  oro  furnisKod  for  on  oxtomol  shunt  copoci* 
tor  ond  probo  tip. 

MODEL  F407— AC  POWERED  / 

Oporotos  on  110V«  60  cycio  supply,  footuros  highor  goin«  lowor  out¬ 
put  impodonco*  widor  froguoncy  rongo  ond  highor  ovorlooding 
voltogo  thon  F403  or  F405.  A  suporb  instruinont  hoving  wido 
odoptobility  os  o  gonoroi  purposo  unit. 

GENERAL  DESCRIPTION. 

All  Modols  oro  solf-contoinod  in  hondsomo  ook  corrying  coso 
Moosurtng  only  6*x6V^*x7*.  Bottorios  III  within  coso  of  modols 
F403  ond  F405  with  minioturo  ponol  motor  providod  to  monitor 
bottory  condition.  Bottory  lifo  opprox.  30  oporoting  hours.  Alt 
modols  oro  suppliod  with  oxtomol  probo  on  9  foot  coblo  for 
moximum  convonionco.  « 
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Our  onginooring  dopartniont  it  oquippod  to  hondlo  all  typoa  of  roioarch,  dooign 
and  dovolopmont  of  piazo-oloctric  and  oloctfomochanical  davicao.  Should  you 
hava  a  problom  roquiring  tpocializod  anginaoring  our  ttaff  it  availablo  for 
contultation  without  obligation. 


OULTON  MFC.  CORPORATION 

METUCHEN,  NEW  JERSEY 
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NEW  PRODUCTS 


amplifier-type  circuit.  It  maintains 
power  supply  output  at  18,000  v  d-c 
for  load  current  variations  from  0 
to  100  ma,  and  line  voltage  varia¬ 
tions  from  105  to  135  v  a-c.  Regu¬ 
lation  accuracy  is  ±  1  percent;  and 
time  delay,  approximately  0.  1  sec. 
The  unit  may  be  modified  for  power 
supplies  of  any  output  rating. 


me  f 


Models  ON-5A  and  ON- 
5X  ore  detignod  as  basic, 
highly  floiiblo  laboratory 
instrumonts  for  general 
pulse  work.  Their  specifi¬ 
cations  include: 

*  High-gain  vertical  ompli- 


*  Triggered  sweeps,  if  an 
external  trigger  is  ovoil- 


*  Recurrent  sweeps,  at  a 
repetition  rote  of  10  to 
100,000  per  second. 

*  Vertical  input  delay  of 
0.45  microsecond  ION- 


Wide*Band  Video  Amplifier 

PoLARAD  Electronics  Corp.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.  Model  V-2  improved  wide¬ 
band  video  amplifier  has  a  flat  amp¬ 
litude  response  ±1.5  db  from  below 
10  cps  to  20  me.  It  is  designed  for 
use  as  an  oscilloscope  deflection 
amplifier  for  the  measurement  and 
viewing  of  pulses  of  extremely  short 
duration  and  rise  time.  It  is  a  tool 
for  laboratory  and  industrial  use 
to  extend  the  amplitude  range  of 
vacuum-tube  voltmeters  and  signal 
generators.  Its  extended  low-fre¬ 
quency  responses  permit  accurate 
analysis  of  tv  signals.  Sixty-cycle 
square  waves  are  pa.s'sed  with  less 
than  5-percent  tilt. 


Medul  P4-EX  it  dotignud  for  applicofient  requiring  a  Iriggorod 
swoop,  and  whoro  tho  signal  lovolt  mot  do  not  demand 
extremely  high-gain  amplification.  Its  many  outstanding  fea¬ 
tures  include: 

•  Internal  trigger,  at  a  repetition  rote  of  50  to  5000  per  second, 
easily  synchronized  with  on  exiv  'ol  trigger  if  desired. 

•  Output  trigger,  with  the  same  rcrr'ge  of  repetition  rates,  which 
con  be  continuously  phased  to  lead  or  lag  the  sweep  start  by  a 
maximum  of  500  microseconds 

Detailed  specifications  and  performance  data  available  promptly  on  your  request. 
These  new  instruments  represent  a  high  level  of  precision  design  and 
versatility  of  application  at  remarkably  low  cost.  Major  features  that 
are  common  to  all  three  instruments  include : 

e  Type  SUP  cathode-ray  tube,  operating  at  an  accelerating  potential 
of  2600  volts.  PI,  P7  and  Pll  screens  are  available. 

•  Sweep  writing  rate  continuously  variable  from  1.0  to  25,000  micro¬ 
seconds  per  inch. 

•  Sweep  calibration  in  microseconds  per  horizontal  scale  division, 
accurate  to  plus  or  minus  10%. 

•  Vertical  amplifier  flat  within  3  db  from  5  cycles  to  S  megacycles. 

•  Vertical  calibration  voltages,  at  accuracy  of  plus  or  minus  5%  for 
Model  P4-EX,  and  plus  or  minus  10%  for  Models  ON-SA  and 
ON-5X. 

•  Vertical  amplifier  input  step  attenuator. 

•  CRT  cathode  connection  externally  available,  for  application  of 
blanking  or  marker  pulses. 

NET  PRICES,  F.O.B.  Winchester,  Massachusetts: 
P4-EX  .  .  .  $465.00  ON-5A  .  .  .  $485.00  ON-5X  .  .  .  $535.00 
Write  today  for  FREE  lULLETINS  giving  detailed  specifications  and 
performance  data. 


Subminiature  Control 

Clarostat  Meg.  Co.,  Inc.,  Dover, 
N.  H.  Series  48A  improved  sub- 
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Easl0r  to  handle  I 
Take  up  less  space! 
No  mounting  holes  necessatyl 
No  possibility  of  short  circuiting! 

No  shock  hazards! 
Cuts  down  winng! 
No  grounding  problems! 


WriH  lor 
our  fMBB 
ffocfifior  Cotofog 


Procision  Rectifier  Division 

429  12th  SirMt,  Brooklyn  15,  N.  Y  Toltphono:  SOwth  8-3530 


PLASTISEL  —  A  compioto  lino  of 
both  moldod-inond  opon  stock  olocironic 
solonium  roctifiort. 
Also  monufocturors  of  MINISEL  — 
o  complete  line  of  lub-miniolure  encosed 
selenium  rectifiers  for  military  opplicotions. 
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miniature  control  measures  only  i 
in.  in  diameter,  and  is  available  as 
either  a  single  or  dual  unit.  Body 
depth  of  the  single  unit  is  7/16  in., 
while  the  double  unit  measures 
53/64  in.  Bushing  is  1  in.  long, 
beyond  which  the  shaft  extends  i 
in.  Series  48A  is  available  in  either 
tapered  or  linear  resistances.  Linear 
ranges  are  from  1,000  ohms  to  5 
megohms;  tapered  resistances,  from 
5,000  ohms  to  2.5  megohms. 


U.  S.  NAVAL  AIR  DEVELOPMENT  CENTER 
JOHNSVILLE,  PA. 
takes  its 

ENVIRONMENTAL  TEST  PROBLEMS 


Ultrasonic  Signal  Source 

Kay  Electric  Co.,  Pine  Brook, 

N.  J.,  has  announced  the  Sonalig- 
ner,  a  stable  and  accurate  oscillator 
in  the  ultrasonic  range  suitable  for 
use  in  determining  the  pass  band  of 
narrow-band  ultrasonic  filters  and 
other  work  in  this  range.  Fre¬ 
quency  range  is  from  10  kc  to  220 
kc  in  13  bands.  Output  is  a  maxi¬ 
mum  of  2  volts  from  600  ohms. 
Crystal  check  points  accurate  to 

O. 01  percent  are  included  with 
marks  every  2,  10,  50  and  200  kc. 
Price  is  $695. 


Maximum  flexibility,  efficiency,  dependability— those  are 
essentials  of  test-chamber  design  for  military  research 
use.  And  those  are  the  qualities  engineered  into  the 
Tenney  Test  Chamber  recently  installed  at  the  U.  S. 
Naval  Air  Development  Center,  Johnsville,  Pa,  for  en¬ 
vironmental  testing  of  aircraft  components. 

Specifications:  Altitude  to  80,000  feet;  humidity,  20% 
to  95%;  temperature,  —100'’  F.  to  -f  200°  F.;  any  tem¬ 
perature-altitude  conditions  simultaneously;  automatic 
program  cycling  control  with  minimum  elapsed  time  for 
obtaining  all  extreme  conditions. 

For  all  types  of  testing— development,  research,  speci¬ 
fication,  and  production— a  Tenney-engineered  chamber 
will  meet  your  requirements.  For  testing  under  all  degrees 
of  humidity,  at  all  altitudes  and  temperatures,  a  Tenney- 
built  test  chamber  assures  complete  dependability  and 
precisely  controlled  test  data.  Automatic  cycling,  indicat¬ 
ing,  and/or  recording  systems  to  your  specifications,  if 
desired. 

For  further  information  without  obligation,  write  Tenney 
Engineering,  Inc.,  Dept.  J,  26  Avenue  B,  Newark  5,  New  Jersey. 


Test  Chamber  Design  for  Every  Industrial  Use 


Magnetic  Recording  Rubber 

The  Brush  Development  (Jo.,  3405 
Perkins  Ave.,  Cleveland  14,  Ohio, 
has  announced  a  new  magnetic  re¬ 
cording  rubber  made  from  a  special 
neoprene  base.  Magnetic  oxide  has 
been  pigmented  into  the  neoprene 


•tanufocturors  of  Automatk  Tomporatwro,  HumMity,  ond  Prosutro  Control  Equipmont 
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ATTENUATOR  TUBES 


covering  all  frequency  bonds  and  power 
levels.  Precision  built  for  maximum  uni¬ 
formity  and  performance.  Tubes  meet 
JAN  requirements. 


We  invite  your  inquiries  regarding 


Catalog  available  on 
request.  Write  Dept.  C, 
Bomac  Laboratories,  Inc. 
Solem  Road,  I 

Beverly,  Massachusetts. 


i^omac  oCcJtoraloi 


ATR387 

1B23 

1B40 

BL104 

BL105 

BL106 

B1107 

B1112 


Ml 

I 


‘jl 
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jMOLDITE 
RF  FILTER 


with  an  unusually  good  degree  of 
uniformity.  Included  in  the  base 
material  is  a  permanent  lubricant 
that  virtually  eliminates  wear  of 
both  the  medium  and  the  associated 
recording  head.  Mechanical  com¬ 
pliance  of  the  medium  provides  for 
intimate  contact  with  the  recording 
head.  These  recording  bands  have 
been  primarily  designed  for  use 
when  stretched  over  a  supporting 
drum. 


Specify 

’CORES  BY 

MOLDifC* 

8®n«roteo  _  or 

>.000  mc-moSte 

ooluh  are  eompoundi,!^ 
«»oblbhing 

of  MOIWTeT^T^- 

'"'W*  "• 

“'ocy.  Ut  u. 

'^OlWTE  con  fir 

contrL  ZJS^ 

<on$.  tool  *P«eiflco- 


Multifrequency  Crystal 
Oscillator 

Crest  Laboratories,  Whitehall 
Bldg.,  h'ar  Rockaway,  L.  I.,  N.  Y. 
Model  50  oscillator  is  a  multifre¬ 
quency  high  output  signal  gener¬ 
ator.  Compact  in  size,  it  provides 
a  convenient  and  inexpensive  means 
of  obtaining  multiple  outputs  for 
spot  frequency  alignment  of  tele¬ 
vision  and  military  receivers.  It  is 
available  in  a  crystal-controlled 
range  of  4.5  to  50  me. 


Sample*  promptly 
■abmltted  upon  requeet 
for  design,  pee- production, 
and  test  pnrpoaes 

SEND  FOR  CATALOG  108 


Voltage-Regulated 
Power  Supply 

Kepco  Laboratories,  Inc.,  149-14 
41st  Ave.,  Flushing,  N.  Y.  Model 
815  features  one  regulated  B  sup¬ 
ply,  one  regulated  C  supply  and  one 
unregulated  filament  supply.  The  B 
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More  and  more  of  Ameriea's  outstand¬ 
ing  engineers  are  earving  fine  eareers 
for  themselves  at  Boeing.  They’ve 
found  a  future  here  in  an  Engineering 
Div  ision  that’s  been  growing  steadily 
for  over  years. 

If  you  measure  up.  there’s  great 
opportunity  here  for  you.  tcKi,  and  the 
rewarding  experienee  of  working  on 
some  of  the  nation’s  most  vital  pro¬ 
grams  sueh  as  the  B-52  and  B-47  jet 
bombers,  guided  missiles  and  other 
revolutionarv  developments. 

Youll  assoeiate  with  men  of  the 
highest  engineering  renown,  men  who 
can  help  you  further  your  own  profes¬ 


sional  standing.  Youll  find  here  re¬ 
search  facilities  that  arc  among  the 
world’s  finest.  And  you’ll  enjoy  a  good 
salan'  that  grows  with  you. 

now  In  StettI#  arc  mm4 

Innlnr  otf  nnyticnl,  mycHnnlcnl,  •Inctrknl, 
flyctronkt,  chfU«  ncnittticol,  w«lflits  •n4  tn*!- 
ifi«  •n^hiMri  fnr  Ifw  mn4  ftt— rcli; 
in«cK«nltni  dwlfnm  on4  nnnlyttt;  nn^  pliy- 
skbH  9n4  mnHitninticlom  wlHi  nrfvnnctd 

fMyrt  kowing  is  ov^ilobts  km  SMttit  thou 
in  most  otfMr  moior  cnnfnrsj 

Or,  if  you  prefer  the  Midwest,  sim¬ 
ilar  openings  arc  available  at  the  Boeing 
Wichita,  Kansas,  Plant.  Inquiries  indi¬ 
cating  such  a  preference  will  be  referred 
to  the  Wichita  Division. 


Writ*  todoy  to  the  oddroM  bolow  or  ut# 
tKo  convoniont  coopon. 


JOHNC.  SANDERS,  Staff  I 
OwpK  H-12 

BMiai  AirpiMt  CiapMy.  Stmic  14,  Wnfc. 

Sn^innnring  oppertunttiM  nt  looin^  intor* 
Mt  m«.  PImm  Mfid  furtlMr  informotion. 


C/#y  ond  Stef* 


I 


ELECTtON  ICS  — December,  1951 


zn 


CALL^iA/eire  o/^  w//^e  rooAy, 


\  NEW  PRODUCTS 


(cofitinMtd) 


!  supply  is  continuously  variable 
i  from  0  to  600  v  and  delivers  from  0 
i  to  200  ma.  At  the  range  20  to  600  v 
I  the  output  voltage  variation  is  less 
;  than  0.5  percent  for  both  line  fluc- 
I  tuations  from  105  to  125  v  and  load 
variation  from  minimum  to  maxi- 
I  mum  current.  Ripple  is  less  than 
I  5  mv.  The  C  supply  is  continuously 
'  variable  from  Orto  150  v  and  de¬ 
livers  5  ma.  ^or  all  output  voltages 
'  the  output  voltage  variation  is  less 
than  10  mv  for  line  fluctuations  of 
■  105  to  125  v.  The  a-c  output  is  6.3 
V,  10  amperes,  center-tapped,  un¬ 
regulated. 


Signal  Generator 
Electronic  Instrument  Co.,  Inc., 
276  Newport  St.,  Brooklyn  12, 
N.  Y.,  has  announced  production 
of  the  model  322  r-f/a-f  signal 
generator  in  both  kit  and  factory- 
wired  form.  Specially  designed  for 
f-m/a-m  alignment,  generation  of 
tv  marker  frequencies  and  the  test¬ 
ing  of  audio  circuits,  the  unit  has 
a.'  5-step  switching  arrangement 
that  permits  r-f,  modulated  r-f  or 
a-f  output.  Its  Hartley  oscillator 
produces  fundamentals  from  150 
kc  to  34  me,  with  harmonics  to  102 
me,  and  its  Colpitts  audio  oscillator 
generates  400-cycle  sine-wave  volt¬ 
age.  Price  in  kit  form  is  $23.95; 
wired,  $34.95. 


Corry-JanwsW^ 


IF  you’re  producing  electronic  components  for  the  military, 
you  may  find  it  advantageous  to  join  production  hands 
with  Corry-Jamestown  for  top-quality  housings,  cabinets 
or  chassis— delivered  where  you  want  them  and  when  you 
want  them.  Our  three  modern  plants  have  ample  facilities 
to  assure  you  the  fast,  dependable  housing  production  you 
need  to  keep  pace,  in  quantity  and  quality,  with  your  own 
production.  We  have  over  30  years  experience  fabricating 
steel,  stainless  steel  and  aluminum,  plus  a  large  force  of 
skilled  and  experienced  metal  craftsmen  who  take  pride  in 
their  work.  Our  engineers  are  ready,  right  now,  to  talk  over 
your  requirements.  Complete  information  on  our  facilities 
and  capacity  is  yours  for  the  asking. 


Video  Line  Pad 

The  Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.,  has  announced  the 
type  V-102  video  line  pad,  assembled 
in  an  aluminum  case,  and  provided 
with  connectors  for  connecting  one 
or  two  line  amplifier  outputs,  line 
input  and  monitor  input.  This  net- 


CORRY- JAMESTOWN  MEG.  CORR 

CORRY,  PENNSYLVANIA 
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Conventional  industrial  temperature  measuring  devices,  like 
millivolt  pyrometers  and  potentiometers,  are  often  too  fragile, 
complicated  or  costly  for  many  applications. 

American  Electronic  Temperature  Indicators  and  Recorders 
have  none  of  these  disadvantages,  whatever  the  demands  of 
service.  They  are  rugged,  simply  constructed,  economical— yet 
measure  temperature  precisely  between  —100*  and  +  3000*F. 

Heart  of  the  instrument  is  the  power-actuated  Microsen  Bal¬ 
ance,  a  unit  extremely  sensitive  to  low  power  input-insensi¬ 
tive  to  line  voltage  variations.  Both  dials  and  charts  are  readily 
calibrated  to  thermocouple  temperature  scales.  Thermocouple 
cold  junction  compensation  is  achieved— regardless  of  ambient 
temperature  effects— by  a  built-in,  thermostatically-controlled 
and  insulated  heater.  A  sealed  housing  protects  all  measuring 
elements  Irom  dust  and  corrosive  vapors. 

The  high  torque  rotary  solenoid,  which  drives  the  pointer, 
makes  the  instrument  especially  suitable  for  round  dial  indi¬ 
cation,  thus  reducing  the  opportunity  for  parallax  error.  It  also 
assures  “pin  p>oint”  accuracy  in  positioning  the  pointer,  and 
permits  the  use  of  dials  as  large  as  12  inches. 


HOW  AMftICAN  EIICTMNK  INDIUTOtS  MD  HCOIMH 
MEAIME  TEarERATWIE 

The  Microsen  Balance  maintains  equilibrium 
between  two  forces.  One  is  proportional  to  ther¬ 
mocouple  input,  the  other  to  the  mechanical  posi¬ 
tion  of  the  instrument  pointer. 

Any  change  in  thermocouple  input  deflects  the 
Microsen  beam  and  changes  the  proximity  of  the 
beam’s  flag  et  i  to  the  oscillator  coil.  The  oscilla¬ 
tor  circuit  then  detunes  and  creates  a  current 
change  through  the  vacuum  tube  and  solenoid 
coil. 

As  the  solenoid  armature  rotates,  it  positions  the 
pointer  so  that  the  hairspring  torque  is  opposed 
and  equal  to  the  input  torque.  The  mechanical 
indication  is  thus  weighed  in  exact  proportion 
to  thermocouple  input.  Consequently,  the  pointer 
accurately  indicates  the  temperature  on  the  dial. 


MICROSEN  BULLETIN  404  contains  details  about  these  revolu¬ 
tionary  new  temperature  measuring  instniments.  Also  included  is 
information  about  American  EUectronic  Indicators  and  Recorders 
for  other  fields  of  measurement.  Write  for  a  copy. 


A  product  of  MANNING.  MAXWELL  ft  MOORE.  INC.  Stratford.  Connecticut 


MAKERS  OF  'AMERICAN  INDUSTRIAL  INSTRUMENTS,  'HAF4COCK'  VALVES.  ASHCROFT’  GAUGES.  'CONSOLIDATED' 
SAFETY  AND  RELIEF  VALVES.  tUILDERS  OF  "SHAW.IOX  "  CRANES.  'lUOGIT'  AND 
LOAD  LIFnR'  HOISTS  AND  OTHU  LIRING  SFKIALTIES. 
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Ultg  RADIO- WUX^  T. 


Our  staff  ts  chared  to  render  fast,  efficient  service, 
orders  generally  being  shipped  within  hours  of 
receipt.  MILX^  ships  ever>*where-via  railway  ca* 
press,  parcel  post,  air  express,  motor  freight,  railroad 
or  ocean  steamer.  Try  our  service  when  you  are  next 
pressed  for  time. 


Write  today  on  your  company  letterhead 
for  your  free  copy  of  our  massive  buying 
fut^-an  invaluable  aid  in  your  purchas¬ 
ing.  Over  1000  pages  crammed  full  with 
information  on  the  industry's  leading 
products,  completely  illustrated,  includ¬ 
ing  prices  and  technical  specifications 
Address  Dept  DE.  f 


MILO  RADIO 

&  ELECTRONICS  CORP. 

200  GREENWICH  STREET  NEW  YORK  7,  N  Y 


•"•"MSI  EXPERT 
ACTION  r 

ON  YOUR  INQUIRIES  saJ  ORDERS! 

N 

TREMENDOUS  INVENTORY! 

MILO's  stock  of  radio-electronic  parts,  tubes  and 
equipment  is  enormous!  If  you  have  been  searching 
far  and  wide  for  some  elusive,  urgently-needed 
materials,  you  are  practically  sure  to  firxl  it  here  at 
MILO  'for  MILO  stocks  everything!  Consolidate 
your  purchaaes  with  a  single,  dependable  aource  of 
supply  such  as  ours  and  save  yourself  invaluable 
time,  money  and  effort. 

LARCE  TECHNICAL  STAFF 

-  ENABLES  MILO  TO  OFFER 

"PERSONAL  SERVICE"  to  EACH  ACCOUNT 

One  of  the  many  reaaons  for  MILO's  efficient  service 
to  customers  is  that  we  assign  a  highly  specialiied 
sales  engineer  to  each  account.  Thus,  each  inquiry 
or  order  from  your  firm  u  cleared  through  this  staff 
member  who  t^omes  personalty  familiar  with  your 
firm's  requirements. 


STANDARD 


BRANDS 


MILO  stocks  the  complete  lines  of  products  of  over 
2CK)  of  America's  leading  electronic  equipment 
manufacturers.  No  matter  what  your  need.  MILO 
has  it! -or  can  obtain  it  with  surprising  speed. 

WHOLESALE  PRICES 

— Sam*  at  "Oir«ct-Factery"  PricM 

—  (m  meti  iwieaceB) 

MILO  serves  the  needs  of  countless  hundreds  of 
industrial  firms  throughout  the  nation,  plus  reaearch 
laboratoriea.  Bchoots.  colleges,  government  agencies, 
broadcast  tteiions.  public  utilitiet,  railroads,  tele¬ 
phone  and  telegraph  companies,  airlines,  oil  and  gaa 
reftnenes,  textile  mills,  plastic  mfrs..  etc.  Your  firm, 
too,  will  receive  the  lowest  prevailing  wholesale 
prices. 
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work  is  designed  to  feed  from  a 
73-ohm  source  to  a  73-ohm  line  with 
zero  loss,  and  at  the  same  time  pro¬ 
vide  a  branch  circuit  containing  14 
db  of  isolation,  for  the  connection 
of  a  high  impedance  monitor.  The 
unit  provides  a  simple  method  for 
the  direct  monitoring  of  the  out¬ 
going  signal  between  the  output  of 
the  line  amplifier  and  the  line  with¬ 
out  disturbing  the  transmission 
characteristics.  At  the  same  time 
this  network  provides  sufficient  iso¬ 
lation  so  that  the  line  character¬ 
istics  do  not  infiuence  the  quality 
of  the  connected  monitor. 


TV  Bar  Generator 

:  Superior  Instruments  Co.,  227 

i  Fulton  St,  New  York  7,  N.  Y.  All 
that  is  necessary  with  the  tv  bar 
generator  to  display  a>  actual  bar 
pattern  on  any  tv  receiver  screen  is 
to  connect  the  unit  to  the  receiver 
antenna  post,  plug  the  line  cord  into 
an  a-c  outlet  and  throw  a  switch. 
The  receiver  under  test  will  have 
a  stable  nevershiftiag  vertical  or 
horizontal  pattern  projected  on  the 
screen.  Power  supply  is  105-12.5 
volts,  60  cycles ;  power  consumption, 
20  watts;  vertical  sweep  output,  60 
cycles;  horizontal  .sweep  output  16, 
750  cycles. 


High-Sensitivity  CRO 

Precision  Apparatus  Co.,  Inc.. 
92-27  Horace  Harding  Blvd.,  Elm¬ 
hurst,  L.  I.,  N.  Y.  Series  ES-500A 
high-sensitivity  cathode-ray  oscil¬ 
loscope  is  a  5-in.  laboratory  type 
with  extended  range,  voltage-regu¬ 
lated,  push-pull  amplifiers  for  mul¬ 
tipurpose  industrial,  a-m,  f-m  and 
tv  applications.  It  features  a  verti¬ 
cal  amplifier  with  response  beyond 
1  Me,  a  2-megohm  input  resistance 
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FEATURES: 


•  High  Resolution  and  Accuracy— 1/1,600,000 
second. 


•  Diract  Indication  of  intervals  up  ta  one  second 
—  recycling  of  counter  can  be  observed  or 
recorded  for  longer  intervals. 

•  Retains  Indication  of  measurement  until  reset. 


•  O  Easy  to  actuate  —  pulses  from  common  or 

separate  sources  can  be  used. 

•  Dependable  and  stable  —  na  adjustments 
required. 

•  Accepted  standard  in  practically  all  govern* 
ment  proving  grounds. 

PRINCIPLE  OF  OPERATION: 

A  quartz  crystal,  continuously  oscillating  at  1.6  me 
is  used  as  a  time  base.  During  the  time  interval  to 
be  measured  the  cycles  are  gated  into  four  binary 
counting  stages  having  a  capacity  of  16  counts. 
The  neon  indicator  lights  of  these  stages  are 
numbered  1/16,  2/16,  4/16,  and  8/16  (sixteenths 
of  10  microseconds  or  0.625  microsecond).  Fol¬ 
lowing  the  binary  stages  are  five  decade  counting 
units  having  a  capacity  of  100,000  counts.  Each 
count  entering  the  decades  from  the  binary  stages 
represents  10  microseconds.  Therefore,  the  time 
interval  between  10  microseconds  and  1  second  is 
registered  in  the  decades  and  the  remainder  is 
registered  in  the  binary  stages.  For  instance  a 
time  interval  of  .5374825  second  would  be  indicated 
as  follows:  .53748  on  the  decade  indicators  plus 
4/16  (of  10  microseconds)  on  the  binary  indicators. 


PIOJECTILf  VELOCITY  MEASUREMENTS 
CAMERA  SHUTTER  TIMING 
FREQUENCY  MEASUREMENTS 
PRECISION  TACHOMETER 
RELAY  CONTACT  TIMING 
GEOPHYSICAL  MEASUREMENTS 
GAS  TURE  MEASUREMENTS 


"(^  '  4  I — :^) 

I  ' 

fTin  I V*  start  pu 

IQj  L__U  STOP  PUL 


REGISTERS  UP 
TO  1  SEC 
.'4-0  STEPS 
Of*:  u  SEC^_ 


HIGH  SPEED  ELECTRONIC  COUNTERS,  COMPUTERS  AND  PRECISION  IN¬ 
TERVAL  TIMERS  FOR  ALL  APPLICATIONS — ADDRESS  INQUIRIES  TO  DEPT.  6-G 


POTTER  INSTRUMENT  COMPANY 

INCORPORATED 

115  CUTTER  MILL  ROAD,  GREAT  NECK,  NEW  YORK 
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Binary  Sealer 

General  Electric  Co.,  Syracu.se, 

N.  Y.,  has  developed  model  4SN1A:} 
binary  .sealer  with  a  90-v  output. 
It  incorporates  a  new-type  twin 
triode  tube,  the  5963,  Vvhich  is 
especially  designed  to  avoid  emis¬ 
sion  decrease  in  pulsed  .service.  The 
.scaler  can  count  electrical  impulses 
at  speeds  in  excess  of  200  kc  per 
second  when  u.sed  in  either  binary 
or  decade  combinations.  Output 
impedance  is  15,000  ohms.  Power 
supply  specified  is  210  v  d-c  :2-20 
percent  at  7  ma;  filament.  6.3  v  at 

O. 3  ampere. 


If  you  have  a  fabricating  or  processing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  dependable  uniformity, 
it  may  be  worthwhile  for  you  and 
Mosinee  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 
terms  of  volume  production  as  in  our 
ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 
and  in  the  electrical  goods  industry.  Our 
"paperologists”  are  at  your  service  for 
consultation.  Please  write  Dept.  E. 


MOSINEE  PAPER  MILLS  COMPANY*  MOSINEE,  WIS.  Video  Generator 

^Meti/ea/ 3Pa/tet  The  Hickok  Electrical  Instru¬ 

ment  Co.,  10527  Dupont  Ave., 


and  approximately  20-;ji|xf  input  ca¬ 
pacity.  Better  than  20-mv-per-in. 
vertical  amplifier  sensitivity  per¬ 
mits  direct  alignment  and/or  ad¬ 
justment  of  low  gain  circuits  and 
examination  of  minute  signal  levels. 
A  multivibrator-type  internal  linear 
sweep  circuit  affords  direct  cover¬ 
age  from  10  cycles  to  30  kc.  Net 
price  is  $169.50. 


p/i/yO  tP.  //lan 
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“FIRST  Comihercial 
Radio  Relay  System 
in  North  America" 


PTM  Provides  INDUSTRY  with  complete,  private, 
high-reliobility,  weatherproof  communications — over  any 
terrain — without  costly  line  construction  and  maintenance 


Federal  PTM  Microwave  offers  the  most  stable  basic 
channels  for  pipe  lines,  power  utilities,  railroads,  tele¬ 
phone  companies,  broadcasting,  aviation  and  others 


HIGH  POINTS  of 

PTM 

PERFORMANCE 


PROVED  performance  in  all  large  and  small  industrial  applications! 

That's  why  industry  can  rely  on  Federal  Pulse-Time  Modulation 
Microwave  .  .  .  the  modern  system  developed  by  the  world-wide 
International  Telephone  and  Telegraph  Corporation,  pioneer  in 
microwave  techniques.  Tens  of  thousands  of  channel-miles  of  PTM 
have  been  installed  in  15  countries  by  IT&T  associates. 

Federal  PTM— providing  all  facilities  simultaneously— meets  all 
Communication  requirements  .  .  .  over  long  distances  and  with  re¬ 
markable  reliability,  using  equipment  of  highest  RF  output  and 
simplest  design.  For  details  on  microwave  at  its  best,  write  to  Wire 
and  Radio  Transmission  Systems  Division,  Dept.  D-713. 


•  Unaffected  by  fof,  rain,  tnow, 
ice,  static  or  magnetic  storm. 

•  High  signal-to*noise  ratio 

•  Outstanding  for  high  quality  of 
voice  and  other  transmission. 

•  No  inter-channel  crosstalk  due 
to  non-linearity  of  common  ele¬ 
ments. 

•  Energy  beamed  by  non-critical, 
directive  parabolic  reflectors. 

•  High  power  allows  large  fading 
margin. 

•  99.22%  reliability  achieved 
without  RF  starul-by. 


'Federal  Microwave— The  System  Backed  by  20  Years  of  Experience' 


federal  Telephone  and  Radio  Corporation 


100  KINCSLAND  ROAD  CLIHON,  NEW  JERSEY 

le  Conodo:  Federol  Electric  Meeufecturing  Cempony.  ltd..  Meetreel,  P.  Q. 
Export  Distributers:  Inttrnotieeol  Stpndord  Electric  Cerp..  67  Srood  St.,  N.  Y* 
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THE 


DENTAL  MFG.  CO. 


INDUSTRIAL  DIVISION 

Dept.  E,  10  East  40th  St. 
- NEW  YORK  16,  N.  Y. 


Western  District  Office  •  Times  Building,  long  Beach,  California 


Use  these  highly  adaptable, 
easily  installed  mechanical 
elements  as  couplings  between 
control  knobs  and 
variable  circuit  elements.  They’ll 
give  you  a  free  hand  in 
mounting  both  the  elements  and 
controls  wherever  desired. 

You  can  group  the  controls  for 
better  appearance  and  more  convenient  operation 
At  the  same  time, 
you  can  mount  the  elements 
where  they  best  satisfy 
circuit,  wiring 
and  assembly 
requirements. 


S.S.  White  flexible  shofts 
come  in  a  wide  selection 
of  sizes  and  characteristics. 
They  can  be  made  up 
in  any  length 
to  user's  or  government 
specifications  ready  for 
installation. 


WRITE  FOR  NEW  BULLETIN  5008 
It  contoins  the  latest  Information  and  data 
on  flexible  shafts  and  their  application. 
Write  for  a  copy  today. 


YOU  CAN  IMPROVE 
CIRCUIT  and  CABINET  DESIGNS 

WITH  FLEXIBLE  SHAFTS 


Cleveland  8,  Ohio,  has  developed  the 
model  650  Videometer,  and  all-pur¬ 
pose  video  generator  designed  as  a 
test  instrument  for  visually  identi¬ 
fying  and  localizing  trouble  in  any 
section  of  a  tv  receiver  independent, 
of  station  operation.  The  instru¬ 
ment  has  r-f  output  directly  cali¬ 
brated  in  microvolts  for  sensitivity 
checks.  It  contains  a  line  volt¬ 
age  scale  for  instantaneous  check 
on  line  voltage  fluctuation,  and  in¬ 
cludes  horizontal  and  vertical  saw¬ 
tooth  voltages,  which  can  be  di¬ 
rectly  substituted  for  vertical  and 
horizontal  oscillator  in  a  receiver. 
Amplitude  is  sufficient  to  give  full 
raster  deflection,  and  in  the  case  of 
flyback-type  high-voltage  power 
supplies,  the  horizontal  sawtooth 
can  be  used  to  light  up  the  picture 
tube. 


Driver  Unit 


AuDlCRAhT  Inc.,  77  South  .5th  St., 

I  Brooklyn,  N.  Y.  Model  DQ  loud¬ 
speaker  driver  unit  is  a  heavy-duty 
unit  handling  30  watts  of  program 
material  and  withstanding  peaks  of 
80  percent  over  this  figure.  One  of 
the  exclusive  features  of  the  unit 
is  a  frequency  response  to  the  upper 
limit  of  the  audio  range.  Another 
feature  is  the  patented  Self-Instal 
diaphragm  assembly  in  which  have 
been  incorporated  all  elements  of 
!  the  vibrating  system.  Instant  re- 
I  placement  of  the  assembly  may  be 
made  at  the  point  of  speaker  oper¬ 
ation  with  only  a  screwdriver. 

Literature - 

I  Low-Voltage  D-C  Capacitors.  Gen¬ 
eral  Electric  Co.,  Schenectady  6, 
I  N.  Y.  Bulletin  G  EC-808  describes 
I  the  features,  application  and  opera- 
I  tion  of  the  Tantalytic  capacitors 
j  that  are  designed  for  low-voltage, 
I  d-c  applications  where  very  small 
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FOR  EACH  OF  US  TO  GET  MORE  STEEL  .  .  .  AND  PRODUCTS  MADE  OF  STEEL 
WE’VE  GOT  TO  PROVIDE  MORE  SCRAP  TO  MAKE  THE  STEEL. 


Half  the  melting  stock  used  in  the  the  production  of  steel.  Surveys  have 
steel  mill  or  iron  foundry  consists  of  proved  this. 

iron  and  steel  scrap.  In  normal  times.  The  trick  is  to  get  that  old  steel  into 
enough  scrap  is  produced  by  the  mills,  the  hands  of  the  steel  producers. 

foundries,  railroads,  fabricators  and  w.’.. 

,  ,  .  rii  .1  j  We  re  putting  that  job  up  to  you. 

scrap  dealers  to  hll  the  need.  •  ■  ■  •  i  i  • 

■o'  .1  11  .  .  1  To  help  maintain  steel  production .. . 

But  now  the  mills  have  stepped  up  equipment 

caMcity  to  meet  the  greatly  incre^ 
military  and  civiliw  demands  for  stee  . 

And  that  increased  capacity  has  out-  ^ 

stepped  the  supply  of  scrap.'  VVhat  you  con  do  to  holp 

That  is  why  we  are  calling  on  plants  midntoln  stool  production 

in  both  metal-working  and  NON- 

METAI.-WORKING  industries  to  pro-  1.  Appoint  one  top  official  in  your  plant 
vide  the  needed  scrap  NOW.  to  take  full  responsibility  for  surveying 

the  plant  and  getting  out  the  scrap. 

you  h^o  th.  hoovy  scrap  3.  Consult  with  your  local  Scrap  Mo- 

noodod  to  moko  moro  stool  bilization  Committee  a^ut  its  program 

Enough  obsolete  machinery,  equip-  to  help  out  ill  the  scrap  crisis.  For 
ment  and.  parts  are  being  carried  as  chairman’s  name,  check  with  your 

useless  inventory  to  give  a  big  push  to  Chamber  of  Commerce,  or  the  nearest 

This  mtirrriltrmrmt  la  m  eoisIrlPaillaM,  im  fJk«  mmtimmmi  Inlorosl.  P* 


office  of  the  National  Production  Au¬ 
thority,  Department  of  Commerce. 

3.  Call  in  your  local  scrap  dealer  to 
help  you  work  out  a  practical  scrapping 
program.  Non-ferrous  scrap  is  needed, 
too. 

4.  Write  for  free  booklet,  “Top  Man¬ 
agement:  Your  Program  For  Emer¬ 
gency  Scrm  Recovery”,  addressing  Ad¬ 
vertising  Council,  25  W.  45  St.,  New 
York  19,  N.  Y. 


SeUAFn  SAYS 


.)tmesaw> 

TOM/... 

mtiesrm. 
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•OWSER  TECH.  REmO.,  TarryvilU,  Ctm, 
SMd  imformmUmm  om  tMf  •qoipiii— » 

Q  Hi9h  Ttmp*fotur«  Q  Funpuft  RMutonc* 
Q  Lew  T«mp«retur*  Q  Rein  ond  Swnthtn* 
Q  T«fMp*rotwr«  Shock  Q  Sond  ond  Dost 

Q  Hwmidify  D  Immortion 

Q  Altitwdo  Q  Exploiien  Proof 

□  Wolk-ln  Roomi  □  Vopor  Tight 


Hly 


UMIDITY 

tiSTS 


TWINSET  * 

Nothing  Touches 
the  Ear 

Weighs 
only  1.6  ez. 


MONOSET  ^ 

Direct  Signal  for 
Both  Ears 

Weighs 
only  1.2  oz. 


WRITE  FOR  FREE  FOIDER— OR  SEE  YOUR  FARTS  JORUR. 

ELECTRO-ACOUSTIC  DIVISION 

DEPT.  H-15,  TELEX  PARK,  ST.  PAUL  1,  MINN. 


III  Cofiodo,  Atlas  Rodio  Carporotion,  Toronto 

STANDARD  OF  THE  WORLD  FOR  QUALITY  HEADSETS 
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Modern,  lightweight,  durable— Telex  Quality 
Headsets  are  easy  on  the  ears  .  .  .  No  uncomfortable 
ear  pressure  .  .  .  Easily  adjustable  and  built  for 
hard  usage  .  . .  Telex  Headsets  effectively  block  out 
background  noises  ...  5  ft.  standard  cord  or 
special  cord  with  built-in  volume  control .  .  . 


Bowser  Relative  Humidity  Testing 
Units  provide  and  automatically 
maintain  humidity  conditions  from 
20%  to  95%  at  temperatures  from 
-f35°F.  to  -l-170'’F.  (Dry  Bulb). 
These  units  are  ruggedly  built  for 
extended  service,  yet  feature  the 
close  tolerance  control  required  for 
the  testing  of  aircraft  and  electronic 
parts  and  equipment.  The  Bowser 
Humidity  Unit  is  stainless  steel 
throughout.  Special  accessories 
can  be  provided  to  meet  specific 
requirements. 


Rpwmp'r  compfpfg  Imp  of  fpsftng,  procPM- 
*09  oiBcl  tlorogp  oquipoipiif  mpoff  oil  Mil, 
JAMf  USAF,  AN  and  ofhor  Govornmpnf 
toN  spoct.  Ovf  ingin— ring  tPoff  it  olwayt 
ovoilcAlp,  and  invit—  you  fo  fokp  odvon- 
fog#  of  Rowfor'i  long  confinuovt  •xpori* 
ooco,  tfco  motf  vortofilp  in  ift  fiplcl. 


5  Moin  Strppt,  Pplpritorough,  N.  H. 


On  the  Frontiers  of  Design  You'll  Find 
Micro  Ground  Miniature  Ball  Bearings 

Where  instni.  ''tation  and  other  delicate 
^  mechanisms  cat.  'or  the  last  refinement  in 
saving  weight,  space  and  friction,  the  chances 
are  good  that  Micro  bearings  are  part  of  the  picture. 
America's  first  and  only  fully  ground  miniature  ball 
bearing.  Micro  offers  85  sizes  and  types  with  Ve"  to 
Vs”  O.D.  and  in  tolerance  ranges  of  ABEC-5  and  above. 
They  provide  all  the  precision  advantages  which  are 
possible  only  in  a  ground  bearing,  yet  they  actually  cost 
less  than  comparable  unground  miniatures. 

Write  for  Technical  Bulletin  No.  SO 


New  Hempshirt 


Bell  Bearings,  Inc. 


size,  light  weight,  long  operating- 
and  shelf-life  are  major  considera¬ 
tions.  It  is  illustrated  with  photo¬ 
graphs,  line  diagrams  and  test-data 
graphs.  The  capacitors  described 
are  rated  0.1  to  50  uf,  150  volts  d-c, 
and  have  an  operating  temperature 
range  of  —55  to  -1-85  C,  with  a 
maximum  loss  of  only  35  percent 
capacitance  at  — 55  C. 


Pressure  Connectors.  The  Thomas 
&  Betts  Co.,  Inc.,  66  Butler  St., 
Elizabeth,  N.  J.,  has  released  bulle¬ 
tin  No.  66,  a  new  two-color  56-page 
catalog  of  pressure  (solderless) 
connectors.  It  lists  and  illustrates 
the  company’s  three  complete  lines 
of  pressure  fittings:  the  Lock-Tite 
line  whose  feature  is  that  it  has 
a  very  complete  range  of  cable 
sizes;  the  Tite-Bind  line,  which  is 
precision  engineered;  and  the  pre¬ 
cision  Hinjon  line  that  works  on 
the  nutcracker  principle.  The  bul¬ 
letin  lists  connectors,  lugs  and  taps 
for  all  kinds  of  copper  conductors 
from  No.  14  through  2,000,000  cir¬ 
cular  mils. 


Radioactivity  Equipment.  Tracer- 
lab  Inc.,  130  High  St.,  Boston  10,  1 
Mass.,  has  issued  a  new  108-page 
catalog  containing  full  informa¬ 
tion  on  an  extensive  line  of  radio¬ 
activity  equipment,  tagged  chemi¬ 
cals  and  consulting  services.  Many 
new  items  for  laboratory,  medical 
and  industrial  use  are  included, 
as  well  as  a  complete  listing  of 
chemicals  tagged  with  radioiso¬ 
topes.  A  section  de.scribes  the 
firm’s  consulting  service,  especi¬ 
ally  adapted  to  the  needs  of  indus¬ 
tries  not  possessing  a  laboratory 
of  their  own,  or  wishing  to  use 
radioactivity  for  only  one  or  two 
problems. 


Direct-Writing  Oscillograph.  Off- 
ner  Electronics,  Inc.,  5320  North 
Kedzie  Ave.,  Chicago  25  III.,  has 
available  a  new  bulletin  giving  ap¬ 
plications,  construction  details 
and  specifications  of  the  Dyno- 
graph.  high-speed  direct-writing  ; 
oscillograph.  Contents  include  the  I 
story  of  the  unit’s  special  chopper-  i 
type  amplifier  for  drift-free  opera-  j 
tion.  The  device  described,  oper-  i 
ating  at  100  times  the  speed  of  I 
other  industrial  recorders,  fea-  i 
tures  a  pen  deflection  linearity  of  I 


now  in  production,  is  the  complete  answer 
to  future  UHF  problems. 


(cpntiniied) 
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•  The  Tarzian  TT-16  Tuner  is  the  logical  approach 
to  UHF.  The  TT-16  is  a  VHP  Tuner  which  will  accept 
UHF  stations  — through  a  full-range  UHF  Tuner— 
without  loss  of  present  VHP  channels. 


Full  range  (70  Channel)  coverage  is  provided. 
Forward-looking  manufacturers  are  asked  to  write 
or  call  for  complete  information. 


SURKES  TARZHI,  Inc. 

Tuner  Division  Bloomington,  Indiana 


The  NEW 

TilRZIH^  TT-16  Tuner, 


TAtllAN  MADI  PKODUCTl 


WITS  ISOOO^ATTS)  AMO  WITV  (CMANMfl  tOl 
Pbj^^lSATte  tY  SARgeS  TAIZIAM  IH  SIOOMIMOTOM 


Designed  for . 

IIHF 


SPECIALTY  BATTERY  COMPANY 

l«)r-0-Vac  C9mpmnY  ^ 


A  $v6tidl«ry  •!  Ilio 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION 
TUBES,  INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR.  Wo  moke  Trontformort,  Spot  and  Wire  Butt  Weldon,  Wire  Cutting 
Machines  and  SOO  other  items,  indispensable  in  your  production.  Eisler  Engi- 
neen  are  constantly  developing  New  Equipment.  If  you  prefer  your  own 
designs,  let  us  build  them  for  you.  Write  to  Charles  Eisler  who  has  served 
The  Industry  over  30  yean. 


RADIO  TUBE  BULB  STRETCHINO  MACHINt 
12-posiTioN  EISLER  Type 


The  entire  orgonizotion  of  Chorles  Eisler 
wishes  oil  of  our  customers  in  the  United 
States  os  well  os  in  foreign  countries 
Seoson's  Greetings  and  Best  Wishes  for 
the  Coming  Year. 


If  You’re  Interested 
in  Yourself— We’re 
Interested  in  YOU! 


You  may  think  this  an  unusual  attitude  for 
an  employer  to  take,  but  the  Am  is,  “self- 
interest"  is  often  overlooked  and  even  con¬ 
sidered  undesirable  by  some  employers. 

But  here  at  Honeywell,  we  believe  self- 
interest  is  healthy  for  our  employees  and  for 
this  company.  And  we  back  up  our  belief 
not  only  with  money,  security  and  the  usual 
“fringe  benefits,”  but  also  by  giving  people 
satisfying,  challenging  work  and  opportunity 
for  advancement  NOW  -  not  tomorrow  or 
next  year. 

Consider  the  self-interested  engineer.  He 
wants  always  to  use  the  latest  in  electronic 
and  engineering  techniques.  He  wants  to 
work  at  his  full  creative  capacity.  He  wants 
to  show  more  than  just  a  fraction  of  his 
actual  potential.  Because  he  knows  that  in 
this  kind  of  position  lies  his  best  opportu¬ 
nity  to  further  his  career. 

So— here  at  Honeywell— we  take  great  cate 
to  put  a  self-interested  engineer  in  his  proper 
field -research,  development  or  design.  We 
let  him  loose  in  basic  research.  Ot  we  give 
him  meaty  problems  in  electronics  and 
electro-mechanical  devices.  We  let  him  tear 
into  gyro,  servo-mechanism,  relay,  heat  trans¬ 
fer,  electrical  contact  phenomena  ot  aero- 
elasticity.  In  other  words— we  give  him  the 
work  he  wants  and  needs  to  do. 

Yes,  Honeywell  goes  for  self-interested 
engineers.  We  want  them  when  we  find 
them  and  we  keep  them  when  we  get  them. 

If  this  kind  of  thinking  appeals  to  you, 
the  chances  are  you’ll  be  mighty  valuable 
to  yourself  and  to  us  by  working  at 
Honeywell.  Why  not  start  right  rntw  to 
do  something  about  it?  Depending  on 
the  location  you  prefer,  write  to  H.  D. 
Elverum,  Personnel  Department  EL-2, 
Minneapolis  8,  Minn,  or  W.  Reiterman, 
Personnel  Department  EL-2,  Philadelphia 
44,  Pa.,  giving  your  qualifications  and 
experience.  Your  letter  will  be  held  in 
the  strictest  confidence,  of  course. 


Cif^CVtTS 

i:. - JPSM4T 


751  So.  13th  St. 
Nework  3,  N.  J. 


EISLER  ENGINEERING  CO.,  Inc 


PECIALTY 

OFFERS 


Write  for  FREE  CATALOG 

This  catalog  gives  complete  specifications  of 
78  lob-Bilt  Botteries  of  industrial  and  hard* 
to*get  types. 

CUSTOM-MADE  BATTERIES 

Battery  Specification  Sheet  illustrated  in  cat* 
olog  enables  you  to  get  ony  type  dry  battery 
designed  and  made  to  your  individual  spec* 
ifications  —  even  in  small  quantities! 

SUPER  SERVICE 

Specialty  Battery  Company  is  specially 
equipped  to  make  all  lab-Bilt  Batteries  FRESH 
for  each  order  and  ship  immediately.  Give 
your  customers  this  voluable  service.  Write 
for  a  new  catalog  today. 


Honeywell 

MG  C/hftiudh- 
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1  percent  with  pen  response  of 
1 /120th  of  a  second;  and  sensi¬ 
tivity  of  160  (iv  d-c  per  cm  of  pen 
deflection. 


F-M  Modulation  Meter.  Lampkin 
Laboratories,  Inc.,  Bradenton, 
Fla.,  has  available  a  2-page  bulle¬ 
tin  describing  the  type  205  f-m 
modulation  meter  that  measures 
the  maximum  deviation  due  to 
modulation  of  fixed  and  mobile  f-m 
transmitters  as  required  by  the 
FCC.  The  unit  described  is  readily 
tunable  to  any  number  of  trans¬ 
mitter  frequencies  as  employed  by 
public-safety,  land-transportation, 
industrial  and  other  two-w’ay 
radio  communication  services 
from  30  to  200  me.  Price  is  $240 
net. 


TV  Sound  Push-Full  .\mplifier. 
Vidaire  Television  Co.,  576  W. 
Merrick  Rd.,  Lynbrook,  N.  Y.  A 
single-page  bulletin  introduces  a 
push-pull  sound  amplifier  for  use 
with  tv  receivers  that  utilize  a 
single  tube  for  sound  output.  By- 
plugging  in  the  A-130  amplifier 
described  and  removing  the  6K6, 
6V6,  or  6Y6  sound  output  tube,  the 
overall  frequency  response  of  the 
sound  .system  is  increased.  The 
amplifier  shown  in  the  bulletin  is 
flat  within  1.5  db  between  80  and 
20,000  cycles. 


If  you  use  parts  like  these  (up  to  dia. 
and  to  l!/  length)  in  large  quantities, 
it  is  almost  certain  that  we  can  show  you 
a  big  saving.  And  assure  on-time  de¬ 
liveries  to  meet  your  pressing  defense 
work  schedules.  We  have  something 
unique  back  of  that  claim  .  . . 
out  CHMTi  IS  town  Mcausa  noiodt  mas 
WHAT  wi  HAVl  To  be  able  to  produce  our 
famous  Bead  Chain  to  sell  for  pennies 
per  yard,  we  had  to  develop  our  own 
equipment  and  method  .  . .  our  MULTI¬ 
SWAGE  Method. 

Instead  of  turning  and  drilling  small 
parts  from  solid  rod,  or  stamping  and 
forming  them,  this  advanced  method 
automatically  swages  them  from  flat 
stock  into  precision  tubular  forms,  with 
tight  seams.  By  increasing  the  produc¬ 
tion  rate  many  times,  and  eliminating 


scrap,  this  saves  a  large  part  of  the  cost  | 
by  other  methods.  > 

FAMOUS  usias  Movi  IT  For  years  leading  l 
manufacturers  in  the  radio  and  elec-  t 
Ironies  field  have  depended  on  us  to  cut  ( 
costs  of  millions  of  contact  pins,  ter-  i 
minals,  jacks  and  sleeves.  And,  for  j 
pinlike  parts  and  variations  of  bushings  t 
needed  for  mechanical  purposes,  we  are  f 
the  money-saving  supplier  to  scores  of  | 
prominent  makers  of  toys,  business  ma-  I 
chines,  appliances,  ventilators  etc. 

WHAT  WI  CAN  MAUI  Our  Bead  Chain 
MULTI-SWAGE  Method  permits  parts 
to  be  beaded,  grooved,  shouldered,  and 
of  almost  any  metal.  Generally,  they 
should  not  exceed  '  j*  dia.  or  1 U/ 
length.  Catalog  shows  many  Standa^ 
hems  available  in  small  quantity.  Special 
Designs  must  usually  be  ordered  in  lots 
of  a  half-million  or  more,  unless  they 
are  frequently  re-ordered, 
an  COST  coMTAiisoNi  Send  blueprint  or  ] 
sample  and  quantity  requirements.  Our 
engineers  will  return  an  eye-opener 
on  economy. 


Lab  Report.  Technology  Instru¬ 
ment  Corp.,  .591  Main  St.,  Acton, 
Ma.ss.,  recently  publi.shed  Labor¬ 
atory  Report  No.  4  featuring  these 
articles:  “Phase  Measurements  in 
Lattice  Networks”.  “Production 
Te.sting  of  Dissipated  Electrolytic 
Capacitors”  and  “Adaptation  of 
320-A  Phase  Meter  in  Servo  Sys¬ 
tem  for  Dynamic  Balancing”. 
Technical  descriptions,  photo¬ 
graphs  and  drawings  are  included. 


FOOT  CC  KST  FMS 


UtBEAD  CHAIN  makt  it  by  the 


MULTI-SWAQE 
METHOD  itiB 


L’HF  Fundamentals.  RCA  Service 
Co.,  Government  Service  Div.,  Glou- 
ce.ster,  N.  J.,  has  prepared  a  manual 
as  a  technical  aid  for  uhf  training 
and  the  installation,  operation  and 
maintenance  of  uhf  electronic  equip¬ 
ment.  The  booklet’s  content  is  or¬ 
ganized  for  ready  reference  under 
such  subjects  as  transmission  lines, 
resonant  sections,  standing-wave 
measurements,  cavity  resonators, 
wave  guides  and  wave-guide  appli¬ 
cation.  It  will  prove  especially  use- 


SHOUOM  FM 
FO«  FEIMAN»tT 

attachmms 


CONTACT  FWS 
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MINIATURE  PRECISION 
RESISTORS 


MANUFACTURED  IN 
ACCORDANCE  TO 
JAN>R-26A  Specifications 
Characteristic  G' 


Columbus, 


DALE  PRODUCtS,  INC 


1055  N[PPERHAN  AVENUE.  YONKERS  3.  NEW  YORK 


Nebraska 


EVERY  DESIRABLE 
CHARACTERISTIC 


•  SmolUtt  ia  tix«. 

•  S«al»d  In  Silicon*. 

•  100%  Imporrieut  to  moUturo  ond  salt  spray. 

•  Complot*  woldod  construction  from  torminal  to 
torminal. 

•  Tomporaturo  coofiiciont  0.00002%  por  do^roo  C. 

•  Ranges  from  .OS  Ohms  to  $5,000  Ohms,  dopond- 
ing  on  typo. 

•  Toloranc*  .1%,  .5%.  1%,  3%.  and  5%. 

•  RH  Typos — Silicon#  soolod  in  a  dio-cast,  black 
onodit^  radiator  iinnod  housing  and  mounts 
on  sub-panol  lor  maximum  hoat  dissipation. 

•  Prompt  Dolioory. 

•  Lot  us  guot*  on  your  immodioto  noods. 

Phono,  wirt  or  writ#  Goorgo  Risk 
Tolophono  2130—2500  13Hi  Stroot 
For  Price  &  delivery 

(We  olso  moniifoctHre  deposited  corbon  resistors) 


292 


December,  1951  —  ELECTRONICS 


NEW  nODUCTS 


(coAlinued) 


ful  to  military  personnel  and  to 
manufacturers  holding  contracts  to 
provide  uhf  equipment  for  the  mili¬ 
tary.  Price  is  75  cents.  j 

Electrical  Insulation.  Insulation 
Manufacturers  Corp.,  565  W.  Wash¬ 
ington  Blvd.,  Chicago  6,  Ill.  The 
new  20-page  bulletin  contains  com-  j 
plete  descriptive  information  and  | 
technical  data  on  the  properties  and  | 
applications  of  all  the  different  i 
types  of  Macallen  built-up  mica  , 
electrical  insulation  products.  i 
Types  covered  include  commutator 
.segment,  flat  work,  molding,  flexi-  I 
ble,  and  heater  plates  as  well  as  i 
mica  combinations,  tubing,  tapes 
and  commutator  V-rings. 

Precision  Potentiometers.  The 
Helipot  Corp.,  916  Meridian  Ave., 
South  Pasadena,  Calif.,  has  issued  a 
:i8-page.  three-color  catalog  of 
which  several  pages  and  8  illustra-  j 
tions  show  the  facilities  of  the  com-  [ 
pany’s  two  factories  given  over  to  I 
jHitentiometer  manufacture.  Twenty 
product  pictures  and  more  than  I 
that  number  of  charts,  diagrams  ! 
and  drawings  amply  illu.strate  the  ■ 
potentiometer  catalog.  Data  tables,  j 
a  comprehensive  index,  general 
specifications  and  other  information  i 
are  included. 

i 

Springs  Bulletin.  The  Newcomb 
Spring  Corp.,  3902  Seventh  Ave., 
Brooklyn  32,  N.  Y.  In  a  convenient 
8-page,  2-color  reference  guide,  bul¬ 
letin  NS500  gives  66  hints  to  simp¬ 
lify  design  and  reduce  spring  costs. 
Specific  hints  are  grouped  under 
such  headings  as  purchasing,  mate¬ 
rials,  finishes,  gages,  hydrogen  em¬ 
brittlement,  compre.ssion  springs, 
extension  and  torsion  springs.  Al.so 
given  is  a  table  of  pojiular  spring 
materials,  their  applications  and  ' 
specification  numbers  (government 
and  civilian). 

High-Vacuum  Equipment.  Vacuum 
Research  Co.,  2050  Orchard  Ave., 
San  Leandro,  Calif.,  has  available 
data  sheets  G-1  and  S-1  dealing 
with  high-vacuum  gaskets  and 
high-vacuum  seals  respectively. 
Various  types,  dimensions  and 
prices  are  shown. 

Recording  Oscillograph.  Consoli¬ 
dated  Engineering  Corp.,  300  North 
Sierra  Madre  Villa,  Pasadena  8, 


from  PYONGYANG  ...  to  PASADENA!  % 

Magnecord  Tape  Recorders  are  on  duty  in 
Korea.  Intelligence  officers  using  Magnecor- 
ders  record  first-hand  reports  of  jet  pilots  just 
back  from  front-line  sorties.  Used  extensively 
by  the  Air  Force,  Magnecorders  undergo  ex¬ 
tremes  in  field  conditions  and  still  record  with 
dependable  high  fidelity. 

At  KXLA,  Pasadena,  Calif.,  portable  Magne¬ 
corders  make  “remote"  recordings  of  top  pro¬ 
fessional  quality,  and  do  it  so  easily.  On  a 
fighter  strip  or  in  the  studio  you  can  handle 
delayed  programs  with  complete  assurance 
when  you  use  Magnecorders,  the  first  choice 
of  radio  engineers  everywhere. 


MORE  FEATURES 
FT7  accomii«oEiot«t  lOVi*  t*«U 
ofid  off«ri  3  h«o4t.  potitiv*  tim- 
inp  ond  pwihbwtten  cpntrel.  7T7 
•hown  in  centel*  !•  ovotloblp  fot 
pofloblp  or  rock  mownt. 


GlEATEt  FLEXltlLITY 

In  rock  or  contolo,  or  in  ita  rooHy 
portoblo  cotoa.  tho  Mofnecerdor 
will  awit  avory  pyrpoao.  FTb  ia 
owoiloblo  with  3  ipooda 
7 Vi",  15")  If  proforrod. 


HIGHEX  FtDEllTY 

tifoiiko  tono  qiRolity.  low  diatortion. 
moot  N.A.I.  atondorda  ~  ond  at  a 
modofoto  prico.  PTb3  ahown  in  rock 
movnt  offora  3  Kooda  to  oroao,  rocord 
ond  ploy  bock  to  monitor  from  tho 
topo  whito  rocordinp. 


rOR  NEW  CATAIOC 

360  North  Michigon  Avomio 
^  Chica90  1,  lllinoit,  Dopt.  Et*12 

Sdnd  m«  latoit  cotolog  of  Mognocord  oquipmont. 


Nomo.  .. 
Addrota  . 
aiy_ . 


..Zono . Stoto.. 
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Everything  in  Electronics  from  ONE  Source 


Kcnvon 

TRANSFORMERS 
For  All 

ARMY 

NAVY 

SPECIFICATIONS 


Thrrr'ft  a  Kpayaa  qaality 
traanfampr  ta  Heat  alHast 
aa^r  Htandard  or  special 
appllralioa. 


Electron  Tubes  for  Industry 


RCA  Tubes 


Quick,  Expert  Service  on 

^u.D  1"  tributoCVventory . 

the  world  aU  types.  We  . 

.pecUl-por^  hrfustrial 

ize  m  and  other  users, 

cast,  governmental  ai^ 

riv”A"* 


types  im  stock 


Kenvon 

Transformer  Co.,  Inc. 

840  Barry  St.  Naw  York  59,  N.  Y. 
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MIW  MOOUCn  (cOKttPiiei) 

Calif.  The  5-114  recording  oscil¬ 
lograph,  a  multichannel,  precision 
instrument  for  the  analysis  and 
measurement  of  strain,  vibration, 
pressure,  acceleration  and  other 
phenomena,  is  the  subject  of  the 
fully  illustrated  technical  bulletin 
1500B.  The  instrument  described 
records  photographically  up  to  18 
separate,  static  or  high-frequency 
phenomena  simultaneously  at  record 
speeds  of  i  in.  to  116  in.  per  second. 

Component  Manufacturing.  Acme 
Electric  Corp.,  Cuba,  N.  Y.,  has 
issued  special  catalog  MT-188  illus¬ 
trating  its  facilities  for  producing 
transformers  and  other  components 
essential  to  producing  electronic 
and  electrical  equipment.  Illustra¬ 
tions  of  the  company’s  research  and 
engineering  departments  show  sev¬ 
eral  installations  of  the  special  test¬ 
ing  equipment  necessary  to  comply 
to  MIL-T-27  specifications.  A  his¬ 
tory  of  the  company  and  examples 
of  types  of  products  for  military, 
industrial  and  civilian  use  are  in¬ 
cluded. 

Solderlesa  Terminals.  Aircraft- 
Marine  Products,  Inc.,  2100  Paxton 
St.,  Harrisburg,  Pa.,  has  published 
a  78-page  technical  data  catalog  of 
interest  to  electrical  engineers,  de¬ 
signers  and  wire  freemen.  Actual 
case  studies  are  included  that  show 
amounts  of  time  and  labor  saved  by 
use  of  solderless  terminals  on  vari¬ 
ous  applications.  The  story  of  the 
pressure  crimp  is  augmented  by  test 
curves  showing  terminal  perform¬ 
ance  under  varying  conditions  of 
altitude,  vibration,  corrosion  and 
low  currents,  audio  and  radio  fre¬ 
quencies. 

Low  Resistance  Teat  Sets.  Shall- 
cross  Mfg.  Co.,  Collingdale,  Pa. 
Bulletin  L-12  describes  the  com¬ 
pany’s  line  of  low  resistance  test 
sets  and  milliohmmeters,  including 
several  new  models.  Originally 
developed  for  determining  the  qual¬ 
ity  of  airplane  and  railway  electri¬ 
cal  welds  or  bonds  by  direct  meas¬ 
urement  of  resistance  and/or  com¬ 
parison  with  test  standards,  the  in¬ 
struments  described  have  since  been 
used  in  many  other  applications. 
Among  the  uses  are  measuring  the 
contact  resistance  of  switches,  re¬ 
lays  and  circuit  breakers,  the  re- 


VERSATILITY 
by  TEKTRONIX 


JBKTKONix  irnsn 
CATHODE  HAY  OSCIUOSCOAi 


Sensitivity  and 
Frequency  Range: 

,15v/cm  —  dc-2mc 
.OOSv/ cm  —  dc- 1  me 

Sweep  Range: 

.3j*c /cm  —  3ui#c/ cm, 
standard 

(Ji»c/cm  or  3i«c/cm 

available  on  special  order) 

Accuracy  of  Measurement: 

2*/,  of  full  scale  reading,  both 
sweep  timing  and  amplitude. 

9  inches  of  logarithmic  scale 
per  decade  of  range. 


Triggered  or  Repetitive  Sweeps 
Differential  Vertical  Amplifier 

D.C.  Voltages  Regulated  for  A.C.  Line  Fluctuations 
Between  1 05-1 25 v. 

The  Tektronix  Type  512  Cathode  Ray  Oscilloscope  has  proven  to  be  a 
most  versatile  research  and  development  tool,  capable  of  providing 
accurate  information  to  workers  in  many  different  fields.  A  partial  list 
of  the  uses  to  which  it  has  been  put  includes  the  following; 

AUDIO  RESEARCH  AND  DEVELOPMENT 
BIOPHYSICAL  AND  MEDICAL  RESEARCH 
COMPUTER  DEVELOPMENT 
MONITORING  OF  PARTICLE  ACCELERATORS 
GEOPHYSICAL  RESEARCH 
INVESTIGATION  OF  SUBSONIC  AND 
SUPERSONIC  PHENOMENA 
QUALITATIVE  CHEMICAL  ANALYSIS  BY 
POLAROGRAPH  METHODS 

If  your  instrumentation  needs  require  an  oscilloscope  of  exceptional 
accuracy  and  operating  stability,  we  invite  you  to  investigate  the  Type 
5 1 2.  We  will  be  pleased  to  send  you  information  on  any  or  all  of  our 
products. 


TEKTRONIX,  Inc. 


P.  O.  Box  831,  Portland  7,  Oregon  •Cobles:  Tektronix 
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Precision  /nsfrumenfs  Since  1944 


TEST& 

SERVICE 


Aircraft. 

tank. 

marine, 

electronic 

equipment. 

Reloys, 

solenoids. 

Phone 

circuits. 

Loboratory 

instruments. 

Low  voltoge 
devices. 
For  ploting, 
reseorch. 


Firm 


State 


NEW! 


CONTINUOUSLY 

VARIABLE, 

0-28  VOLTS 
at  15  AMPERES 


NEW  ELECTRO 
ALL-PURPOSE 
MODEL  "N" 

The  on//  moderately 
priced  ^  power  supply 
with  this  output 
range  and  dependability. 
Exclusive  "Electro’* 
application  of  selenium 
rectifiers  increases 
rectifier  power 
rating  and  lowers 
cost  per  ampere  output. 
One  control  offers 
continuous  voltage 
adjustments.  Top  quality 
parts  and  special 
design  withstand 
high  overloads. 

Net  $175 


Send  Coupon  Today  for  Detailed  BvUotin 


ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUND  RESISTORS.  HIGH 
FREQUENCY  RESISTORS  AND  HIGH  VOLTAGE  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 

TDC  RESISTANCE  PRODUCTS  CO. 

Jwijww-  TM  race  street  .  HARRISBURG  2.  PA. 


ROUND  TUBES 


In  addition  to  our  regular  /  / 

line  of  Square  and  Rec-  ^ 

tangular  Paper  Tubes  we  ^  f 

are  now  in  a  position  to 

supply  you  with  ROUND  TUBES  1| 

in  sizes  from  ’4"  |D  to  1"  ID. 

Square  and  Rectangular  tubes  from  1/16"  x  Vb"  to  10"  x  10". 


ACCURATE  PAPER 

852  NORTH  NOBLE  STREET 


TUBE  CO. 

CHICAGO  22,  ILL. 


ELECTRO  PRODUCTS  LABORATORIES 
4S01'EL  Rqvenswood  Ave..  Chicogo  40,  III. 


FINALITY 


•  OTHER  MODELS 

Model  "B  " 

6  Volts  1-20  Amp. 

•  6*Volts  l-\2.5  Amp. 

•  Net  S37.S0 

Save  Time  .  Money  With  Electro  Power  Supplies 


TIPS  ON  BETTER  NUT  DRIVING— 

Why  lose  time  and  temper  using  a  nut  driver  that's  1^^388!^^*^ 
too  long  or  too  short  tor  the  iob?  You  can  get 

XCELITE  nut  drivors  with  3"  or  6"  shaits  (In  9  ^  ^ 

sixes,  3/16"  to  I'l") — and  Vs".  S/16"  and  H"  Stubby  — 

s'xes  (3*4"  overall).  ALSO — many  lobs  con  be 

L  I  INI.  . _  done  with  HOLLOW  SHAFT  drivers 

^  — XCELITE  mak«t  them  in  7  eizes. 

Shaft  insulated,  ii  desired.  WRITE  for  com- 

plete  catalog. 

mSKk  PARK  METALWARE  CO.,  INC.* 

Dept.  C  Orcherd  Pork.  N.  Y. 

*  Offgifietofs  ef  the  Combinotion-Detochoble  Scrswdrivsrs,  one  ef  the  most 
jmifofed  toots  in  the  business. 


for 

HIGH 


MEGOHM 

RESISTORS 


Type  H  Resistors  are 
iurnished  with  resistance 
values  as  high  as  SO  million  meg¬ 
ohms  (5  X  1017  ohms).  Their  ad¬ 
vanced  design  insures  highest  sta¬ 
bility  with  extremely  low  noise 
level,  polarixotlon  eiiects.  and  volt- 
tage  and  temperature  coeiiicicnts. 
Available  in  siies  suitable  tor  any 
circuit  reguiiement.  Standard  resis¬ 
tance  tolerance  ±  10%. 


RPC  Type  H  Resistors  are  rugged, 
durable  units  iacksted  in  polyeth- 
ylsne  to  provide  maximum  protection 
against  mechanical  damage  and 
humidity.  These  resistors  are  emi¬ 
nently  suited  ior  electrometer  cir¬ 
cuits,  radiation  sguipment,  photo 
cell  circuits  and  as  high  resistance 
standards.  Modsrately  priced.  Write 
lor  catalog  today. 
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Test,  Service  DC 
Equipment  from  AC  Lines 
Faster ...  at  Less  Cost ! 


NEW  PRODUCTS  (CMtiiiMtf) 

sistivity  of  heavy  conductors  and 
the  bar-to-bar  resistance  of  com¬ 
mutators. 


Continuous  Balance  System. 
Brown  Instruments  Division,  Min- 
neapolis-Honeywell  Regulator  Co., 
Wayne  and  Windrim  Ave.,  Philadel¬ 
phia  44,  Pa.  Bulletin  B15-12  gives 
a  24-page  description  of  the  circuit 
and  component  characteri.stics  of 
the  amplifier  and  motor  combina¬ 
tion  of  the  ElectroniK  continuous- 
balance  system.  This  is  the  first  in 
a  series  of  bulletins  to  aid  in  the 
adaptation  of  this  equipment  to 
many  specialized  applications. 


Na't.  MOI,  tMl,  MOS  wid  MOR  ink* 
writiMf  f  Imvc  Miitifiviti** 

!•  40  v*lH  cm.,  rtf wiH 
fr»m  IS  f  110 
••KM  frMR  1000  ••  MOO  •Kim, 
ftyuM  itp  !•  3S0  c^.,  mm4  m  •••§>•■ 
§•«*•!  Units  ••• 

^  mvlti^W  !•  10 

<K»nmk  ••  •  l•t•l  wi^lK  •!  12  incKt*. 


DIRECT-COUPLID 

AMPLIFIER 

N«.  0100  0ir«<t  foytoO  •m^liOM  Km  •  ¥•!#••• 
!!•«  •!  13,000  wHK  •  NwainMpM  ••!••>  •!  70 
^iMiKy  fiynM  ^••n  O.c.  !•  10,000  c^.  is 


Radio  Carrier  System.  Lenkurt 
Electric  Co.,  San  Carlos,  Calif. 
Form  33B-P  describes  a  stackable 
single-sideband  suppressed-carrier 
communication  system  designed  for 
channelizing  point-to-point  radio 
communication  links.  It  shows  the 
general  arrangement  of  channeliz¬ 
ing  equipment,  gives  a  description 
of  system  operation,  and  includes 
the  frequency  allocation  by  which 
three  alternatives  are  provided:  12 
100-to-2,900-cp8  voice  channels;  11 
voice  channels  plus  11  carrier-sig¬ 
nalling  channels  for  12-pps  trans¬ 
mission;  or  .seven  voice  and  .seven 
signalling  channels  —  the  .seven- 
channel  arrangement  uses  only  the 
lower  35  kc  of  the  48-kc  spectrum 
utilized  by  the  full  system. 


OSCILLOftRAPH 

AMPLIFIER 

H«.  1131  RptCMl  ••i^ift«r  Km  •  Him  cmm 
1  Mcmd,  ••  •Bp»miiti#l  »••#••>•  !•  • 


Power  Rectifiers.  Sarkes  Tarzian, 
Inc.,  Rectifier  Division,  415  North 
College  Ave.,  Bloomington,  Ind.,  has 
relea.sed  the  16-page  comprehensive 
catalog  No.  PRl,  covering  power 
selenium  rectifiers.  The  catalog 
shows  isothermal,  frequency,  re- 
verse-versus-temperature  curves 
and  others  not  heretofore  published. 
The  information  given  is  useful  to 
engineers  who  design  power  sup¬ 
plies  for  the  military  service.  Con¬ 
ventional  circuits,  selenium  cell 
ratings,  rectifier  stack  and  stack 
connection  data  are  included. 


rN*.  t130  •mplifUr.  Km  •  f*iii  •#  1,000,000  ai*^ 

inclvdM  •  KaiH-in  •»«#••—  k  fr«iN 

1  !•  300  cp«.  may  Ipomr  10  ini<r«v»lta  100 

fEMlIivalH.  TKit  •iwyliOM  »•  particvlmly  twilad  far  0i«l«fical 

Many  •tK«r  lyiMt  al  racardiaf  and  aiaaliAar  circaiH  ara  avail* 
aKU  and  t^aciol  a^aipaiant  ca«i  Ka  mRamblad  fa  m—t  partkalar 
•^aciOcafiant. 


EDIN  COMPANY,  INC. 

207  Main  Straat 
Worcastar  8,  Mou. 

Plaosa  sand  complata  information  on: 

□  RECORDERS  □  N 

□  NO.  8121  AMPIIFIER  □  N 

□  GALVANOMETERS  □  _ 


Tubings  and  Sleevings.  Insulation 
Manufacturers  Corp.,  565  W.  Wash¬ 
ington  Blvd.,  Chicago  6,  Ill.,  has 
issued  an  eight-page  product  bulle¬ 
tin  on  Dieflex  flexible  braided  tub¬ 
ings  and  sleevings.  It  contains 
full  information  on  their  features, 
classes,  grades  and  types.  Easy-to- 
read  technical  data  covers  proper- 


SPECIAl  (EncloM  d.toilt) 
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JELLIFF 


JELLIFF  RESISTANCE  WIRES 

ARE  VERY  MUCH  AT  HOME  IN  A  HOT  •  SPOT 


2KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


ALLOy 


prccHioii  RttMon 


FurfMeM 
Md  R«titlor« 


ALLOY  A 


PrBcitiofi 


ALLOy  4$ 


ApplicBtiom 


W — vtrc  R — ribbon 
severol  difftront  olloys 


Whether  the  heot  is  literal  (up  to  2100  F),  or 
lipurotive  in  the  sense  thot  performance  under 
difficult  conditions  is  a  must,  we  hove  an  alloy 
for  almost  any  conceivable  requirement.  The 
obove  Toble  moy  suggest  possible  applications  to 
your  products. 


Complete  Technical  Doto  are  availoble  from 
Deportment  17. 


Never  before  o  voluc  like  tbit  eew  2-KW 
bench  model  "lomberder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
timn  and  money  in  surface  hardening, 
brazing,  soldering,  onneating  end  many 
other  heat  treating  epemtians. 

^Simple  .  .  .  Easy  to  Operate  .  .  . 
Ecenemicol  Standardizotien  ef 
Unit  Makes  This  New  Lew  Price 
VoseiMe. 

This  compact  induction  heater  sovee 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-velt  line.  Complete 
with  foot  switch  and  ene  heating  cad 
made  to  customer's  requirements.  Send 
somples  of  work  wonted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par- 
tkulor  ieb.  Cost,  complete,  only  $dS0. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Hooters  ere 
mode  in  the  fallowing  ranges  of  Power: 

1 -J-3H  -S-TH-IO  I2H-I5-U-25-40-60- 
S0-100-250KW. 


include  7-  end  9- 


Sylvnnia  now  offers  a  full  Itne.of 
sockets  for  miliury  and  aviUan 
reauirements,  manufactured  in  ac- 
cSdance  to  JAN  and  RMA  spea- 
fications.  Available  in  General 
Purpose  and  Low  Loss  Phenolics 
and  Steatite,  with  any  combina¬ 
tion  of  contact  materials. 


JAN  T-Pin 

«  Miniature  Socket 

(ShMd  base  type)  Ci 

RMAP-Pin  ^ 

Miniature  Socket  ^ 
(Shield  base  type) 


0  C  O  ^  T-Pin 

O  O  Miniature  Socket 

Octal  Socket  (toltem  Mounting) 
(Top  SAeunting) 


T  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroo  St.,  (sorfiold.  N.  J. 
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NIW  rROOUCTS  (eo«fi«n«<) 

ties,  sizes,  packaginK.  telescoping, 
colors  and  wall  thicknesses.  Tub¬ 
ings  and  sleevings  having  braided 
glass,  cotton  or  rayon  bases  with 
treatments  of  lacquer,  oleoresinous 
varnish,  vinyl  resin,  or  silicone 
varnish  are  thoroughly  discussed. 


Tube  Data.  Radio  Corp.  of  Amer¬ 
ica,  Harrison,  N.  J.  Arranged  in 
an  easy-to-read  tabular  form  in 
Form  CRPS-102-A  is  detailed  tech¬ 
nical  data  on  more  than  150  tube 
types  including  single-unit,  twin- 
unit  and  multiplier  phototubes;  c-r 
tubes;  camera  tubes;  monoscopes; 
low-microphonic  tubes;  uhf  tubes 
and  other  types  for  special  applica¬ 
tions.  Descriptions,  ratings,  oper¬ 
ating  conditions,  dimensions,  ba.se 
and  envelope  connection  diagrams 
and  applications  are  given  on  all 
types.  Many  tubes  are  illustrated 
and  spectral  sensitivity  curves  are 
given  for  all  phototubes.  Price  is 
15  cents  a  copy. 


Delays  plate  voltage  application 
until  cathode  is  properly  heated 


I..aboratory  Report.  Technology 
Instrument  Corp.,  531  Main  St., 
Acton,  Mass.  Laboratory  Report 
No.  3  now  available  upon  request 
features  an  article  on  a  new  ana¬ 
log  computer  and  also  the  first 
part  of  a  description  of  a  produc¬ 
tion  teat  method  for  the  deter¬ 
mination  of  the  linearity  of  pre¬ 
cision  potentiometers. 


PROTECTION  OF  CATHODES  in  electronic  tubes, 
such  as  thyratrons  and  gas  filled  rectifiers, 
depends  on  allowing  cathodes  to  reach  op¬ 
erating  temperature  rather  than  delaying 
application  of  plate  voltage  for  a  fixed 
time.  A  thermal  relay,  since  its  operation 
also  depends  on  attaining  a  predetermined 
temperature,  is  eminently  suitable  for 
cathode  protection. 

THE  EDISON  THERMAL  REUY  is  widely  used 
for  diis  purpose  because  (a)  its  delay  char¬ 
acteristics  vary  with  line  voltage  as  does 
cathode  heating;  (b)  it  is  suitable  for  con¬ 
tinuous  operation;  (c)  it  offers  sustained 
accuracy;  (d)  it  has  a  wide  range  of  delay 


periods;  (a)  it  is  silent  and  positive  in  op¬ 
eration;  (f)  it  is  as  indep<-ndent  of  ambient 
temperatures  as  the  cathode  it  is  procea- 
ing;  (g)  it  is  relatively  inexpensive;  (h)  it  is 
small  and  lightweight  The  cooling  rate  of 
the  Edison  Thermal  Relay  prevents  loss 
of  equipment  operating  time  due  to  mo¬ 
mentary  power  interruptions. 


Speaker  Catalog.  Oxford  Electric 
Corp.,  3911  South  Michigan  Ave., 
Chicago  15,  Ill.  Completely  illus¬ 
trated  in  three  colors  the  new 
catalog  lists  all  information  on  the 
company’s  line  which  includes 
permanent  magnet  speakers,  elec¬ 
trodynamic  speakers  and  speakers 
for  tv  replacement,  auto  radio  re¬ 
placement,  public  address,  inter¬ 
coms  and  outdoor  weatherproof 
applications. 


EDISON  ENGINEERS  will  help  you  solve  your 
cathode  protection  problems  if  you  will 
write  and  give  them  the  data. 

Just  address  Instrument  Division, 
Thomas  A.  Edison,  Incorporated,  94 
Lakeside  Ave.,  West  Orange,  New  Jersey. 


Universal  Power  Supplies.  Pe- 
schel  Electronics,  Inc.,  13  Garden 
St.,  New  Rochelle,  N.  Y.  A  recent 
4-page  folder  deals  with  a  line  of 
power  supplies  for  general  experi¬ 
mental  use,  laboratory  work,  pro¬ 
duction  testing  or  service  shop 
use.  General  and  specific  applica¬ 
tions,  typical  power  applications 
and  technical  data  are  included. 


iDfomad  UCdiMnu 

INCORPORATED 


Instrument  Division  •  West  Orange,  New  Jersey 


S*aUd  Timt  DtUy  RtUys  •  SensUivt  ReUys  •  EJtctronit  Temptrantre 
Controls  •  Criticsi  Tempernturt  Monitors  •  Eltctrical  Retistnrut  Bulbs. 


Connectors.  Monowatt,  A  Dept, 
of  General  Electric  Co.,  Prov- 
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m 


y 


m  STOCK! 

MODEL  GPA28iO 

lapnt:  ns  VAC  60  cy. 

SlaqU  PbaM 

Oulpul:  0-28  VDC  10  AmperM. 

CObUiiuous  duty. 

A  rallobU  sourc*  oi  unfiltorad  direct  current  let  lab¬ 
oratory  and  production  testing. 

Net 

F.O.I.  enr 
Factory. 


PHYSICISTS 

And 

SENIOR  RESEARCH 
ENGINEERS 


THREE  IN  ONE 


POSITIONS  NOW 
OPEN 


to  use.  the  mam  dial  is  direct  reading,  x^ithout  arithmetic,  on  ail  ranges 
(O.to  -  10  Mo.  I  Mwf  ‘  100  txr  I  liH  •  100  Hi  to  an  accuracy  of  one  per  cent. 

Its  industrial'designed  appearance  fits  well  in  modern  surroundings  and  partners 
its  outstanding  electrical  performance  Let  us  mail  you  full  particulars. 

MARCONI  INSTRUMENTS  23-25  Beaver  street.  New  York,  4 

CANADA:  CANADIAN  HANCONI  CO..  HAftCONI  SUILDINC.  2442  TNfNTON  AVENUE  MONTREAi 

fNGLAND:  NAKCONi  INSTNUMENTS  LIHITEO  $T  AktANS.  HEATS 


new!  yoii-’gf 

Selenium  Rectifier 
Power  Supply 


Spodol  Selenium  RectlBer  power 
suppliee  aeallable  to  apeclBco- 
Uons.  Write  for  Rectifier  Equip¬ 
ment  Queetfonnaire.  Propoeala 
and  recommendationa  forwarded 
promptly. 


Senior  Entjineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 
e  Servomechanisms 

e  Applied  Physics 

•  Gyroscopic  Equipment 
e  Optical  Equipment 

•  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturization 

•  Instnunent  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  |n  our 
Aerophysics  Laboratory.  Sal¬ 
aries  are  commensurate  with 
ability,  experience  and  back¬ 
ground.  Smd  information  as 
to  age.  education,  experience 
and  work  preference  to: 

NORTH  AMERICAN  AVIATION.  INC. 

Aerophysics  Laboratory 
Box  No.  K'A,  12214  S.  Lokewood  Ilvd. 
DOWNEY,  CALIFORNIA 
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PLASTIC  METALS 


DIVISION  OF  THE  NATIONAL  RADIATOR  COMPANY 
JOHNSTOWN,  PENNSYLVANIA 


NEW  PRODUCTS  (continued) 

idence  7,  R.  I.  A  16-page  booklet 
gives  basic  design,  features,  di¬ 
mensions,  alternate  insert  posi¬ 
tions  and  numbering  system  for  a 
line  of  AN  connectors  for  aircraft 
and  electronic  use.  Type  3100  wall 
mounting  receptacle,  3101  cable 
connecting  receptacle,  3102  box 
mounting  receptacle  3106  straight 
plug,  3108  angle  90-deg  plug  and 
3057  cable  clamp  are  covered. 


FOR  THE 

ELECTRONICS 

INDUSTRY 


Magnetic  Contactor.  The  Arrow- 
Hart  &  Hegeman  Electric  Co.,  103 
Hawthorn  St.,  Hartford  6,  Conn. 
An  8-page  folder  deals  with  the 
size  00  multipole  convertible  mag¬ 
netic  contactor.  The  type  CRA 
unit  described  features  smaller 
size,  more  adaptability,  versatility 
and  advanced  design.  The  book¬ 
let  is  thoroughly  illustrated  and 
gives  complete  technical  informa¬ 
tion. 


Plastic  Metals  has  long  been  a  supplier 
of  special  property  metal  powders  for  a 
wide  variety  of  applications  in  the  field 
of  electronics.  Among  these  applications 
have  been  powders  for  permanent  mag¬ 
nets,  permeability  tuning  cores,  fly-back 
transformer  cores,  cathode-ray  tube  de¬ 
flection  yokes,  radar  and  sonar  items, 
and  silicon  steel  lamination  substitutes. 

With  17  years  of  experience  in  metal 
powder  development  and  production. 
Plastic  Metals  is  prepared  to  cooperate 
in  any  problem  requiring  special  selection 
or  combining  for  unusual  characteristics. 

Our  Research  staff  is  ready  to  consult 
with  you  on  problems  relating  to: 

1 .  the  development  and  production  of 
cores,  magnets  and  other  electronic 
parts  requiring  metal  powder  hav¬ 
ing  special,  designed-for-the-job 
properties. 

2.  the  use  of  metal  powder  parts  for 
structural  or  mechanical  applica¬ 
tions. 

3.  the  substitution  ofiron  powder  parts 
for  items  difficult  or  impossible  to 
obtain  because  of  current  material 
shortages  or  restrictions. 

We  stand  ready  to  serve  you  now,  or 
later  when  such  problems  may  occtir. 


t'ltrasonic  Testing..  Sperry  Prod¬ 
ucts,  Inc.,  Danbury,  Conn.  Com¬ 
mercial  ultra.sonic  testing  services 
of  metals  and  other  materials  in 
the  field  and  at  the  company’s 
testing  laboratory  are  described 
in  bulletin  50-115.  The  Reflecto- 
scope  described  locates  disconti¬ 
nuities  in  metals  and  plastics  by 
directing  a  pulsed  ultrasonic  beam 
through  the  material  and  measur¬ 
ing  elapsed  time  of  reflections 
from  discontinuities  in  the  path 
of  the  beam.  The  Reflectogage 
discussed  measures  thickness  of 
metals  and  other  materials  up  to 
4  inches,  from  one  side  only. 


Quick  Connector.  Jiffy  Clip  Mfg. 
Co.,  128  Clinton  Place,  Hunting- 
ton,  L.  I.,  N.  Y.  A  single-sheet 
bulletin  describes  and  illustrates 
a  fumble-proof  connector  for 
quick  positive  circuit  construc¬ 
tion.  The  connector  discussed 
measures  0.051  x  0.187  X  0.520 
in.,  has  a  resistance  of  less  than 
0.001  ohm,  and  will  effectively 
carry  up  to  30  amperes  with  no 
arcing.  Featured  in  the  device 
described  is  a  phosphor  bronze 
spring  tip  that  reaches,  grips 
and  holds  in  hard-to-get-to  places. 
Prices  are  included. 


Nucleonic  Instruments.  Tracerlab 
Inc.,  130  High  St.,  Boston  10,  Mass. 
Catalog  C  gives  a  108-page  illus¬ 
trated  description  of  a  line  of  nu- 
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synthetic 


crystals 


at  critical  spots 


to 


WITHSTAND  HEAT 
OVERCOME  FRICTION 
RESIST  CORROSION 
REDUCE  WEAR 


NEW  PEOOUCTS  (ewiti»m4) 

cleonic  instrumentation  and  radio- 
chemicals  for  research  institutions, 
industrial  laboratories  and  the 
medical  professions.  Topics  cov¬ 
ered  include:  .scalers,  scaler  acces¬ 
sories,  amplifiers  and  sample  chang¬ 
ers,  survey  meters,  personnel  pro¬ 
tection  devices,  Geiger  tubes  and 
their  accessories,  scintillation 
equipment,  reference  sources,  med¬ 
ical  sources,  industrial  equipment, 
tagged  chemicals  and  services.  An 
index  and  price  list  are  included. 


Tlicjs-  remarkable  materials  have  definite  advantages  for  key  parts 
on  uliieli  stieeessfiil  u|N‘rati<>n  of  a  whole  maeliine  or  instrument  can 
de|M-nd.  Data  on  I,im>k  er\stals  has  just  been  pnhlishe<l  in  a  folder 
full  of  ideas  f<»r  everx  design  engineer.  You  will  find: 

it  A  quick  reference  tabulation  of  pro^ierties  and  available  forms 

of  "Ijtide"  synthetic  sapphire,  ruby,  and  spinel.  Typical  appli- 
■  cations  of  these  crystals  where  friction,  wear,  corrosion,  or  heat 
is  a  problem. 


All-Band  Mobile  Antenna.  Master 
Mobile  Mounts,  Inc.,  P.O.  Box 
1817,  Los  Angeles  :16,  Calif.,  has 
available  a  single-sheet  bulletin  on 
an  all-band  mobile  antenna  by 
means  of  which  it  is  possible  to 
change  coils  to  any  band,  80  through 
10.  The  unit  di.scussed  comes  with 
one  coil,  either  20,  40  or  75  meters. 
An  illustrated  technical  description, 
specifications  and  prices  are  given. 


it  Detailed  information  on  the  unique  electrical  and  optical 

properties  of  titania  (synthetic  rutile). 

it  Vahiahic  ilata  «>n  calcium  and  cadmium  tungstate  phosphors 

for  radiation  detection. 


"'Linde'  Synthetic  Crystals  For  Industry”  is 
available  now  . . .  just  fill  in  the  coupon  below 
for  \our  copy. 

The  term  “l.imle"  i»  a  repixtered  tradr-niark  of 
I  iiHMi  t^arliidr  and  ('arlMin  (Corporation. 

LINDE  AIR  PRODUCTS  COMPANY 

A  Division  of 

Union  Corbido  and  Carbon  Corporation 
(}«ii«ral  Offica:  Now  York  1*144  Officas  in  Principal  OHat 
In  Canada:  Daminian  Oaygan  Company,  limitad,  Toronto 


Linde  Air  Products  Company 
New  Products  Department 


30  East  42nd  Street,  New  York  17,  N.  Y. 


Plastics.  The  Richardson  Co.,  2764 
Lake  St.,  Melrose  Park,  Ill.  Titled 
Facts  About  Plastics,  a  new  24-page 
booklet  is  designed  to  give  the  lay¬ 
man  a  basic  introduction  to  the 
many  different  plastics  now  in  use. 
Subjects  covered  include:  history 
of  plastics ;  plastics  advantages  and 
limitations;  thermosetting  and 
thermoplastic  materials;  how  lami¬ 
nated  and  molded  plastics  are 
made;  design  suggestions;  indus¬ 
trial  and  consumer  applications; 
comparative  properties  of  different 
grades;  and  products,  facilities  and 
services  of  the  company.  ' 

Miniaturization.  Tetrad  Co.,  Inc., 
4921  Exposition  Blvd.,  Los  Angeles 
16,  Calif.  Bulletin  951,  entitled 
Masterpieces  in  Miniature,  illus¬ 
trates  hermetically  sealed  miniature 
transformers,  solenoids,  radar  de¬ 
flection  yokes,  radar  peaking  coils, 
pulse  transformers,  universal  wind¬ 
ings  and  tv  horizontal  output  trans¬ 
formers,  focus  coils  and  radar  tun¬ 
ing  and  peaking  coils.  Also  shown 
are  special  coils  made  to  customer 
design. 


Please  send  “Linde  Synthetic  Crystals  for  Industry"  ta: 

Name: . Title: 

Company: . 

Address: . 


Fixed  Paper  Dielectrics.  General 
Electric  Co.,  Schenectady  6,  N.  Y., 
has  announced  a  new  two-color 
booklet  on  a  line  of  fixed  paper-di¬ 
electric  capacitors  for  a-c  and  d-c 
applications.  Designated  as  publi- 
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On  the  job! 


Our  volunteer  speakers  are 
sikving  thousands  of  lives  Uxiay 
...  in  factories  and  business 
offices  ...  at  neighborhiMxl 
and  civic  centers  ...  at  social, 
fraternal  and  service  group 

meetings  all  over  this  land _ 

by  showing  people  what  they 
can  do  to  protect  themselves 
and  their  families  against 
death  from  cancer. 


American 

Cancer 

Society 


f/ecfrofl/c 

Slides 


Not«  simple  unit  removol  pouible  when  unit  is 
mounted  on  Gront  Electronic  Slides.  Chmsis  con 
be  eotily  re-inserted. 


T«)  find  out  what  you  yourself 
can  do  about  cancer,  or  if  you 
want  us  to  arrange  a  special 
educational  program  for  your 
neighbors,  fellow-workers  or 
friends,  just  telephone  the 
American  Cancer  Society 
office  nearest  you  or  address 
a  letter  to  “Cancer,”  care  of 
your  local  Post  Office.  One  of 
our  volunteer  or  staff  workers 
will  be  on  the  job  to  help  you. 


Abuuu  but  •  Hw  nprisinttly  typts  m  lurf  lbs*  uf  turmbiuls  nuw  nuullnblt. 


CAT.  No.  392  SLIDE  - - ^ - 

Throo  Mction  slid*,  progrotsivo  action  typo.  Locks  in  opon 
position.  Slide  includes  mechanism  for  unlocking  from  outside 
of  chassis  and  for  tilting  to  any  position  desired. 

Load  Capacity:  100  Ibs./pr. 

Grofiff  Efipfftuuring  ond  ffuMorch  Duportmunfs  ovoifoblu 
for  congylfaHott  e#i  indrridool  roqviromooH, 

^  GRANT  PULLEY  &  HARDWARE  CO. 

31-8S  Whitestone  Parkway,  Flushing,  L.  I. 


7b«M  furmifiult  mto  pmrtktdorhf  omfyf  in  lim* 
ftud  spur*  appikotioot: 

1)  A»  •  Mibttufitiui  wull  iwgulutud  •luctricul 
tiu  puNif  (Stond-u#  typu). 

2)  Fur  puMiuf  NigIi  voHugu  thruufh  a  ebuooM 
ur  •  puwi  (Fuud  thruufh  typu). 


OiWIKAl  SPECIFICATIONS 


•ODY 


MOlOfD  MflAMINI  (Jon.  Spo<.  P-U.  Typo 
MT$-C*2  or  0-3)  for  hifh  diotoctric  ond  ntochoni* 
<ol  ttrongfh. 


TERMINAU 


MiAKDOWN  VOlTAOf 


THom  fortninolt  oro  monufoctorod  wifli  tito  lomo 
prociiion  end  hifh  qoolify  o%  owr  mwlti-cootoct 
oloctricol  coniiocfort.  Wrif#  for  dimonrieot  ond 
offior  dofoih  incfudinp  forminol  typoc  end  mount- 
mo  mothodr. 


Stund'O#  ludy  lonpth 

f/tl-  . 

3/1"  . 

. 

if/ai"  . 

Food-thfuufh  Cfoopofo  Loupth 

5/31"  . 

♦/31"  . 


D.C.  Vohupo 

. 7000  V 

. 14000  V 

. nooov 

. 14000  V 


SOLDER  TYRE  (Otfwrcotod  or  Turret)  Oroti,  hot 
tin  dipped. 

SCREW  THREAD  TYRE  (Topped  inierf  or  Threoded 
itud)  No.  4-40  or  No.  4-33,  Srou,  codmium 
^ot^. 

MOUNTING  METHOD 

RIVET,  Hollow  oluminum  shonh  (.094**  0.0.) 
ostembled  by  swofinf  or  (pinninp. 

TARRED  INSERT,  Irott,  codmium  ploted,  o«»em* 
bled  with  No.  4-40  or  No.  4-32  ttendord  mo- 
chine  tcrew. 

THREADED  STUD,  iroti,  codmium  ploted,  ot* 
tembled  with  No.  4-40  or  No.  4-32  nut. 


WINCHESTER 

ELECTRONICS 

INCORPORATED 


GLENBROOK,  CONN.,  U.S.A. 
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NEW  PRODUCTS 


EUORONIC  INSntUMENTATION 


cation  GEC-809,  the  bulletin  de¬ 
scribes  the  operation,  features  and 
application  of  the  equipment.  It  i8_ 
illustrated  with  photographs,  line 
drawings  and  charts  showing  the 
deratings  for  a-c  and  d-c  applica¬ 
tions.  ! 


MCIMAL  COUNTINO  UNIT,  MODil  700  is  a  direct  reading  elecuoaic 
counter  capable  of  operating  at  speeds  up  to  M),000  counts  per  second. 
Digits  from  0  to  9  are  presented  on  illuminated  front  panel.  Electrical 
reset  to  zero.  Plug-in  ocul  mounting  for  easy  interch^geability.  The 
counter  operates  on  input  pulse  of  100  volt  neg.  with  2  microsec.  max. 
rise  time.  Output  will  drive  following  unit  in  cascade.  Dimensions 
iyg"x5"x5V4''.  Wt.  1 2  oz.  Other  models  to  a  million  counts  per  second. 


Terminal  Bulletin.  Kulka  Electric 
Mfg.  Co.,  Inc.,  633  S.  Fulton  Ave., 
Mt.  Vernon,  N.  Y.,  has  issued  a 
bulletin  on  its  terminal  blocks  that 
simplify  wiring  work,  reduce  as¬ 
sembly  costs  and  assure  positive, 
lasting  connections.  Different  types 
are  illustrated  and  described,  with 
dimensions,  catalog  number  and  list 
price  of  each.  Dimensional  draw¬ 
ings  and  complete  data  on  marker 
strips  are  also  found  herein. 

Radio  Transmitter-Receiver.  Link 
Radio  Corp.,  125  W.  17th  St.,  New 
Yorkll,N.  Y.  A  two-page  bulletin 
deals  with  the  type  1498  Ed.  6-R 
radio  transmitter-receiver,  a  deluxe 
fixed  station  with  a  50-watt  nominal 
output  for  the  72  to  76-mc  fre¬ 
quency  range.  The  unit  described 
features  an  automatic  modulation 
limiting  circuit.  The  highly  selec¬ 
tive  receiver  involved  provides  at 
least  100-db  attenuation  of  a  signal 
30  kc  from  operating  frequency. 
Principal  characteristics  and  spe¬ 
cifications  of  the  unit  are  given. 


ELECTRONIC  COUNTER,  MODEL  10  was  developed  to  meet  the 
need  for  a  rugged  industrial  counter  operating  at  speeds  up 
to  6000  counts  per  minute.  Total  count  is  displayed  on  the 
Decimal  Counting  Unit  and  the  mechanical  register  to  a  maxi-  .  I 

mum  capacity  of  9,999,999.  Unit  may  be  operated  from  closing  mmwm  |  I  | 

conucts,  phottK'ell,  or  any  means  that  will  supply  a  positive  I  1 

potential  of  at  least  3  volts.  All  circuitry  moisture  and  fungus  I  I 

proofed.  Unit  is  available  in  a  variety  of  vapor-proof  and  ^R  •  •  H 
explosion-proof  housings  to  meet  individual  requirements.  ”  -  — ' 

Dimensions  6Vi"  x  7V4"  x  6*/2".  Weight  approximately  6  lbs. 

r  _  PRESET  COUNTER  consists  of  a  series  of  scale-of-lu 

|L  ^ ^ - electronic  counting  units  each  in  parallel  with  a  10- 

position  push-button  switch.  This  instrument  accepts 

{  RH 


_  conventional  manner  at  rates  up  to 

I  10,000  cps.  Any  number  from  0  to  maximum  capa- 

city  may  be  preset  merely  by  depressing  appropriate 
push-button  in  each  column.  Upon  reaching  the  pre- 
^  set  count,  the  unit  supplies  an  output  pulse  to  drive 

a  register,  close  a  gate,  divert  a  production  line  or  perform  any  other  desired  function. 
It  then  resets  to  0  and  recycles  automatically.  Available  in  any  desired  capacity. 

EVENTS  PER  UNIT  TIME  METER,  MODEL  554  will 
automatically  count  and  display  the  number  of  events 

that  (xcur  during  a  precise  one  second  interval  at  jR 

rates  up  to  100,000  events  per  second.  Accuracy  is  ±  IQ  |Wm  1  I  |  I  I  .^R 

one  event.  Will  operate  either  manually  or  auto-  RRfi^L 

matically  to  count  any  mechanical,  electrical, 

optical  occurrences,  regularly  or  randomly  spaced, 

that  can  be  converted  into  changing  voltages.  Instru- 

ment  counts  for  one  second  and  displays  the  results 

on  illuminated  five-digit  panel.  Will  recycle  continuously  on  automatic  operation. 
Convenient  test  switch  permits  2  second  self<heck  of  entire  unit  Dimensions  20^" 
X  lOVi”  *  *5".  Weight  approximately  68  lbs. 

TIMS  INTERVAL  METER,  MODEL  provides  a 
direct  reading  of  elapsed  time  between  any  two 
in  the  range  0.000010  to  1.00000  sec- 
III  onds.  Accuracy  is  ±  10  microseconds.  Any  oc- 

I  I  currences  that  can  be  translated  into  changing 

voltages  may  he  so  timed.  Timing  may  be  started 
and  stopped  by  independent  voltages,  the  polar- 
which  may  be  selected  by  means  toggle 
^  switches.  Sensitivity  control  permits  selection  of 

the  amplitude  of  surt  or  stop  voluges  at  optimum  level  for  elimination  of  interfer¬ 
ence.  Dimensions  20%"  x  lOVi”  *  15".  Weight  approximately  38  lbs. 


Linear  Transducers.  Automatic 
Temperature  Control  Co.,  Inc.,  5200 
Pulaski  Ave.,  Philadelphia  44,  Pa. 
New  engineering  data  folders  de¬ 
scribe  and  illustrate  Atcotran  dif¬ 
ferential  transformers  for  use 
where  highly  accurate  measure¬ 
ments  of  motion,  from  a  few  micro¬ 
inches  up  to  5  inches,  are  required. 
The  transducers  under  di.scussion 
w’ill  generate  an  a-c  voltage  signal 
that  is  directly  proportional  to  the 
position  of  its  armature  from  the 
electrical  center  of  the  transformer 
wiring,  and  will  achieve  a  linearity 
of  0.1  percent.  The  folders  contain 
operation  features,  electrical  data, 
types  available  from  stock  and  wir¬ 
ing  diagrams. 


SINGLE  DOURLE  PULSE  GENERATOR  MODEL  903  is  a  r  '  - 

general  purpose  laboratory  instrument  that  supplies 
either  single  or  paired  pulses  individually  variable  in 
amplitude,  width  and  polarity.  Pulse  spacing  is  contin- 

uously  variable  from  0  to  10  microseconds,  pulse  width  ju  RR[^B^^^R|B|H 

from  O.IU  to  1.6  microseconds  and  pulse  amplitude 

from  200  volts  maximum  negative  and  50  volts  maxi- 

mum  positive  for  1000  ohm  load,  and  10  volts  maxi- 

mum  negative  and  50  volts  maximum  positive  for  50 

ohm  load.  Single  or  double  pulses  are  available  through  separate  panel  connectors. 
Repetition  rate  internally  controlled  1  to  1000  cps.  Push-button  control  single  cycle. 
External  signal  control  for  any  rate  up  to  1000  cps. 


These  are  basic  descriptions  of  represenlatite  standard  instrstments. 
A  variety  of  modifications,  both  standard  and  special,  are  available 
to  meet  specific  requiremertts.  For  complete  details  urite  Dep’t.  E, 


Coil-Winding  Machines.  Geo.  Stev¬ 
ens  Mfg.  Co.,  Inc.,  Pulaski  Rd.  at 
Petersen,  Chicago,  30,  Ill.,  has 
issued  a  new  32-page  catalog  illus¬ 
trating  and  giving  detailed  descrip¬ 
tions  of  a  line  of  coil-winding  ma¬ 
chines  that  wind  practically  every 
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WtlTE  FOR  THESE 
CATALOGS .  . . 


PRODUCTS  CORPORATION 

32-62  -  49th  ST,  L0N€  ISUWO  CITY  3.  N.  Y. 

Eip«rt  0«Rt.:  Kock*  C«r^. 

I)  M  40  Strttt.  N«»  Y««k  I*.  N.  Y. 


SUetunUc 


A  modml  for  ovory  um.  - 
10  —  500  cyciM  AC 
MmIs  an  Specifications 
also  60  cycles 
Single  pole  and  double  pole 
Make-befofe-break  contacts 
Contacts  in  air  or  In  liquid 


II  I  IkJ^IC  ELECTROLYTIC 

ILLIPIwl^  CAPACITORS 

of  'Time  Tested  Quality” 

FOR  EVERY  ELECTRONIC  APPLICATION 

Seventeen  years  oi  production  experience,  male* 
ing  millions  oi  quality  capacitors,  hew  created 
this  complete,  outstanding  ILLINOIS  CONDENSER 
line.  There's  a  iuU  Jobber  line  oi  capacitors  for 
every  TV  and  radio  replacement  purpose;  capaci* 
tors  for  the  entire  electronics  industry — capacitors 
that  meet  the  highest  standards  oi  dependabUity. 

This  engineering  cmd  manufacturing  experience 
enables  ILLINOIS  CONDENSER  COMPANY  to 
meet  every  demand  ior  new  capacitor  types, 
whether  ior  peace  or  defense  opplicotioiw. 

Write  for  catalog  or  tell  us  your  needs.  There  is 
an  ILLINOIS  ELECTROLYTIC  CAPACITOR  ex¬ 
actly  suited  for  the  lob— a  capacitor  of  "Time 
Tested  QuoUty." 


a 


WR  n  FOR  CATALOG  ! 


STEVENS 
Jl  R  N  O  L  D 


LEADING  ENGINEERS  and  MFRS.  SPECIFY 


HOUSINGS 

ELECTRONIC  EQUIPMENT 

Ccceuc^c  tAcif  x€ 

BY  SPECIALISTS, 

IBBuI,  ready -to-use, 

LOW ^IN  COST! 


TNvm  csftvsrt  Igw  t«v«l 

DC  mt*  rwImNar  DC  t  AC  »•  tH«t 

•istf  vsttsv*  sF 

t*r«tn  f  Mf »,  may  W  amRlilla^ 
by  maant  af  an  AC  ratHat  tKan  a 
DC  amRiiAat 

Tbay  ara  baffnatually  gaalad. 
Reacitian  vtWalara  (lavinf  iRactal 
Faatwrat  wHicb  canirtbafa  ta  lanf 
hfa  and  law  nai«a  lava! 


CABINETS 

CHASSIS 

PANELS 

RACKS 


Wa  monufocturs  Matal  Howsings  for  svory  purpoM  —  from  o  smoN  racatvar  to  o 
da/vxa  broodcost  tronimitfar.  And  tha  cost  is  low  I 


bacovia  wa  ipacio/iia  in  tba  ffactronics  timid,  Por-AAatol  Products  axcal  in  fviscftone/ 
sfraomlinad  ^tign,  fuggmd  (onshuctioo,  baovtrfwl  ftnisb,  ond  aconomy. 


Ramambar,  Por-Matol  aquipmant  is  moda  by 
alaefronk  spmeiolith,  not  |ust  o  shaat  matol  shop. 


*2t0 

10-500  cyclas 


•746A 

60  cydas 


CO 


CO 


SER 


NO 


NDEN 


ILLI 


EXPORT  DIVISION:  IS  MMra  »,  N«w  Yarli  4,  N.  T.  U.  $.  A. 
CABLE  AODMSS:  "MINTHORNE" 
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TUtlS  AT  WORK 


(centiniM^) 


type  5-JJ6 
recording 
oscillograph 


gives  you 
Consolidated 
quality  hr  the 
limited  budget 


Consolidated's  5-116  Recording 
Oscillograph,  while  costing  consider¬ 
able  less  than  other  instruments 
comparable  in  precision,  construc¬ 
tion,  and  versatility,  produces  rec¬ 
ords  equal  in  quality  to  those  of  the. 
Consolidated  "Type  5-114.  It  lacks 
only  some  of  the  features  that  may 
be  dispensed  with  in  many  record¬ 
ing  applications,  such  as  the  auto¬ 


matic  record  length  control,  visible 
wave-form  scanning,  etc.  Specific 
instrumentation  problems  are  wel¬ 
comed  by  Consolidated's  application 
engineering  section,  whose  experi¬ 
enced  engineers  will  analyze  each 
problem  individually  and  determine 
how  dynamic  instrumentation  will 
answer  questions  of  product  design 
and  performance. 


CEC'*  5*116  RKording  Oscillograph  rec- 
ords  up  to  either  9  or  14  traces  on 
wide  paper  or  film  at  recording  speeds  of 
to  100"  per  second.  Its  removable 
le^-and-takeup  magazine  holds  12)  feet  of 
recording  paper  ar^  is  designed  for  the 
utmost  loading  and  unloading  convenience. 
Write  for  Bulletin  CEC1)21-XU. 


CEC'a  5*114  Recording  Oscillo* 
^aph  records  up  to  18  traces 
simultaneously  on  7"-wide  (>aper 
or  film,  is  designed  as  the  ultimate 
in  precision,  versatility,  and  operat¬ 
ing  convenience  and  incorporates 
many  features  available  only 
through  special  accessories  on 
many  ocher  oscillographs.  Record¬ 
ing  speeds  from  to  ID"  per 
second  and  easily  removable  f^- 
and-cakeup  record  magazines  of 
12).  2)0.  and  600-fr.  capacity 
offer  an  unusually  wide  application 
range.  Write  for  Bulletin  CEC- 
DOO.X59. 


CONSOLIDATED  ENGINEERING 


Corporation 

Ansiytical  Instruments  for  Science  end  Issdustry 

)00  No.  Sierra  Madre  Villa  Pasadena  8,  California 


kind  of  coil  for  laboratory  or  pro- 
I  duction  line.  Described  are  ma¬ 
chines  winding  such  coils  as  arm¬ 
ature,  bobbin,  choke,  heavy-duty 
field,  paper  section,  lattice-wound 
progressive  universal,  random,  re¬ 
peater,  resistor,  solenoid,  space 
wound,  transformer  and  variable 
pitch  coils  in  a  wide  variey  of  sizes. 
One  section  deals  with  special  and 
'  individual  applications.  Another 
section  lists  accessories. 

1 

Electronic  Cores.  Metal  Powder 
j  Association,  420  Lexington  Ave., 
New  York  17,  N.  Y.  Up  to  now, 
purchasers  and  users  of  electronic 
cores  were  faced  with  the  problem 
I  of  trying  to  correlate  designations 
I  of  the  various  companies  with  the 
raw  materials  used  and  also  com¬ 
pare  one  company’s  products  with 
that  of  another.  Data  sheet  No.  1 
[  eliminates  this  problem.  It  cross- 
.  references  designations  of  the  basic 
,  electronic  core  materials  with  the 
I  corresponding  desigi.  .cions  of  eight 
!  of  the  leading  core  manufacturers. 

It  is  now  possible  to  determine  at 
I  a  glance  who  makes  cores  from  any 
I  of  twenty-five  different  basic  mate- 
I  rials;  what  their  core  designation 
I  is;  and  what  corresponding  desig- 
'  nations  are  used  by  other  core 
makers. 

Instruments  &  Resistors.  Kay 
Electric  Co.,  14  Maple  Ave.,  Pine 
!  Brook,  N.  J.  A  four-page  folder 
describes  and  illustrates  a  line  of 
sweep  signal  generators  operating 
I  at  video,  ultrasonics,  low  and  high 
radiq  frequencies  and  at  intermedi¬ 
ate  frequencies.  Also  described 
I  are  the  Stablohms,  a  group  of 
j  microcrystalline  carbon  film  resist- 
I  ors  for  applications  where  pre¬ 
cision,  good  delivery,  low  price  and 
j  low  temperature  coefficient  are  im- 
I  portant  factors. 

I  Glass  for  Electrical  Design.  Corn¬ 
ing  Glass  Works,  Corning,  N.  Y. 
The  eight-page  bulletin  B-88  gives 
an  illustrated  description  of  the  ap¬ 
plications  of  glass  in  the  electrical 
and  electronics  industry.  Featured 
in  the  glass  described  are  high 
'  dielectric  strength;  low  power 
I  factor ;  low  loss  factor ;  high  volume 
resistivity;  high  surface  resistiv- 
I  ity;  hard,  smooth  surface;  dielec¬ 
tric  constant  and  controlled  ex- 
I  pension  coefficients. 
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BENCH  HAND  TOGGLE  PRESS 

FOR  NUMBERING,  MARKING  &  STAMPING 


Model  *J 

This  press  is  principally  made  for 
use  with  our  Automatic  Number¬ 
ing  Head  Model  No.  50  for  con¬ 
secutive  numbering.  Stamps  serial 
numbers  on  name  plates,  etc.  Non¬ 
automatic  numbering  head  and 
typeholders  and  steel  type  can 
also  be  used  in  this  press.  Press 
exerts  a  high  pressure  up  to  10 
tons.  Head  space  adjustable. 

Writ*  ter  Bulletin  1E93 


BENCH  CRANK  PRESS 

For  Numbering,  Marking,  Stamping 


US 


Ptoijiitd  fm  Mc  in  ifompiiig  woiwt  ptottt  cibd 
mmN  parts,  tlimifiatiiM  tiM  ma  «t  •  powtr 
aratt  Kaai  l>«od  takas  lyat  Molars,  Naiaktr* 
Mf  Mtadt  and  sptcial  Dias.  A  trijMtii9  attadH 
aiant  caa  ba  sa^iad  for  asa  wita  aatoaiatk 
nambarinf  baads  for  coasacatiaa  naaiboria^. 

Modal  U1  is  bond  oparatad  aaiily  by  a 
favor.  Modal  U2  opaiatod  by  V*  air  ^indor. 
Op^tion  controflod  by  a  4-«ay  bond  or  foot 

Stamps  ap  to  too  H"  cbaractors  la  ala> 
minam  platos. 

Modal  US  is  oparatod  by  motor  tbroagb  aa 
accaatric  bavinp  a  rolaasing  davico,  stampino 
oaco  oacb  timo  control  favor  is  doprouod. 
Stamp*  continaoasly  if  control  lovor  is  bold 

Wrifa  for  Bullatia  £-131* 


NUMBERALL  STAMP  &  TOOL  CO 

HUCtllNOT  OAIK  statin  ISLAND  1  ).  H  Y 


for  LONG  LIFE  IN 
LOW  AMFERAGE  CIRCUITS 
THE  SERIES  4000  S.P.S.T. 
MOMENTAtY  CONTACT  RUSH- 
BUTTON  SWITCH  IS  IDEAL. 
AVAILABLE  EITHER  NORMALLY 
OPEN  OR  NORMALLY  CLOSED./ 
CONSERVATIVELY  RATED  AT 
Vj  AMP.,  115V.  A.C., 
NON-INDUCTIVE. 


v: 


suits 

4000 


Vlil 


THE  SERIES  2000  SNAP 
ACTION  SWITCH  IS  FOR 
HIGHER  AMPERAGE  CIRCUITS. 

OR  FOR  TEST  APPARATUS 
WHERE  AN  AUDIBLE  "CLICK"  IS 
DESIRED  AT  THE  EXACT  MO¬ 
MENT  OF  OPERATION.  RATED 
AT  10  AMPS.,  115V.  A.C., 
NON-INDUCTIVE.  THE  CON¬ 
TACT  ARRANGEMENTS 
ARE  THE  SAME  AS 
THE  SERIES  4000. 


GET  DETAILS— 
Writ*  tor  the  Gray- 
hill  Cotoloe  now. 


r^€W4 


4522  West  Modiion  Street  Chicee*  24,  lllinoi* 


Steatite 

for  ElEGRONIC 
Applicatioiis 


You  can  specify  LOUTHAN  low-losi  Steatite 
products  with  complete  confidence  in  the  high 
quality  and  dimensional  accuracy  of  the  perts.  Made 
to  exacting  standards,  Louthan  Steatite  insulations 
have  the  mechanical  and  electrical  characteristics 
needed  for  elecuonics  applications  and  other  elec¬ 
trical  service.  They  are  formed  to  meet  your  need* 
and  made  to  close  tolerances.  Surfaces  are  smooth, 
hard,  clean  and  non-absorbent. 

Write  for  Catalog  49-E,  describing  Louthan 
Insulations. 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Subii<y>arp  of  Harbiton  Wofkpr  R^Froefor'^t  Co 

EAST  LIVERPOOL,  OHIO 

t*praaar>y«i,uat  H  •  Za>g*v  NawrY^ehlT,  N  Y  Gl»r*«v  Com^e. y  Cbicega  6  PH 
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STANDARD  n  ^ 

*7  MEASURING  EQUIPMENT 

Complete  Frequency  Coverage  — 14  kc  to  lOOOmc/ 


ISOkc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


14kc  to  250kc 

Commercial  Equivalent  of 
AN  URM-6. 

Very  low  frequencies. 


1 5mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


I/Hf 

375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN,  URM-17. 
Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 


These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  as  JAN- 1  •225a,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 


STODDART  AIRCRAFT  RADIO  CO. 

6bUU  SANTA  MONICA  BLVD  HOLLYWOOD  38  CALIFORNIA 
H.Mi.d.  92<JA 


NEWS  OF  THE  INDUSTRY 

I  (continued  from  pogc  150) 

j  tained  from  any  first  or  second 
'  class  post  office.  When  completed, 
forward  to  Chief,  Civilian  Person¬ 
nel  Division,  Buildintr  No.  530, 
Headquarters,  Fort  Monmouth. 
N.  J. 


j  Freeze  Lift  Predictions 

;  Government  officials  have  now  ar- 
I  rived  at  more  realistic  predictions 
of  the  approximate  time  that  the 
freeze  on  new  television  stations 
j  will  be  lifted,  the  lag  to  be  expected 
I  before  these  stations  will  go  on  the 
air,  and  the  amount  of  critical  ma¬ 
terials  that  may  be  needed,  assum¬ 
ing  the  military  program  follows 
present  planning. 

Curtis  B.  Plummer,  chief  of  the 
FCC  Broadcasting  Bureau,  told  the 
transmitter  group  of  RTMA  re¬ 
cently  that  the  tv  freeze  probably 
would  be  lifted  between  February 
1  and  March  1  of  1952.  Assuming 
that  FCC  could  start  granting  per¬ 
mits  for  new  stations  about  April 
1,  1952,  he  forecast  as  many  as  80 
new  stations  by  July  1952,  provid¬ 
ing  no  .serious  legal  entanglements 
developed  during  the  hearings.  The 
j  new  outlets  would  go  in  small,  rela-  < 
tively  uncontested  areas  with  popu- 
I  lations  of  50,000  or  under— possi- 
:  bly  a  few  in  100,000  population 
communities.  This  shapes  up  as  an 
estimated  potential  market  for  600,- 
000  sets  a  year. 

Any  sizeable  expansion  in  tele¬ 
vision  is  still  a  long  way  off,  Plum¬ 
mer  warned.  Highly  competitive 
markets,  like  Portland,  Denver  and 
El  Paso,  may  require  long-drawn- 
out  hearings.  The.se  expected  de¬ 
lays  will  be  further  aggravated  by 
manpower  shortages. 

The  commission  is  asking  an  in¬ 
crease  of  $600,000  in  the  budget, 
i  part  of  which  would  be  used  for 
adding  seven  more  examiners  to 
the  staff.  An  examiner  can  move 
!  about  15  to  20  a-m  applications  a 
year. 

Assuming  an  average  of  10 
I  months  as  a  lead  time,  few,  if  any 
I  new  stations  will  be  on  the  air  by 
January  1,  1953,  according  to  E.  T. 
Morris,  Jr.,  Director  of  the  Elec¬ 
tronics  Division  of  NPA.  Stations 
should  begin  operating  during  the 
first  quarter  of  1953,  he  said,  with 


3M 


Otctmber,  1951  —  ELECTRONICS 


■rIKira/MAN 


fACKAGED 

ruSH-PUll 


V*rtkai  chann«ts:  lOmv  rim/inch,  with  rMpons* 
within  — 2DB  from  DC  to  200kc«  with  puho  rito 
of  1.8^1.  Horizontal  chonnob:  1v  rim/inch 
within  — 2D8  from  DC  to  150kc,  with  pulto  riso 
of  2tAt.  Non •  froqooncy  dbcriminoting  ottonu* 
otors  and  gain  controls,  with  intornol  colibro* 
lion  of  trocos.  Ropotitivo  or  trigger  time  base, 
with  lineorizotion,  from  '/zcps  to  50kc,  with 
±  sync,  or  trigger.  Mu  metal  shield.  Filter 
graph  screen.  And  a  host  of  other  features. 


■  pnoyaw  takes  time  out  to 

nlinv  I M I  RELAY 

AMIRKAN  CAS  ACCUMUIATOR  COMf  ANY  •  1027  Newark  A«f  .  (Kiaketii  3.  N  J 


Affi/iofc  of  GENERAL  CERAMICS  i  STEATITE  CORP. 
n-S4  44lh  DRIVE,  lONC  ISLAND  CITY,  NEW  YORK  •  TEL.  STILL  WELL  6-2TV1 


Wt.  M'/.  lU. 

IT’  M  t"  M  r 


A  new  concept  in  multiple  trace 
oscilloscopy  made  possible  by 
Waterman  developed  RAYONIC 
rectangular  cathode  ray  tube,  pro¬ 
viding  for  the  first  time,  optional 
screen  characteristics  in  each 
channel.  S-15-A  is  a  portable  twin 
tube,  high  sensitivity  oscilloscope, 
with  two  independent  vertical  as 
well  os  horizontal  channels.  A 
“must”  for  investigation  of  elec¬ 
tronic  circuits  in  industry,  school, 

_ _ e _ 


MAGNETIC 
AMPIIFIERS 
60  and  400  CK 
and  higher 


VOLTAGE 

CURRENT 

FREQUENCY 

MOTOR 

SPEED 

REGUUTORS 


SATURARIE 

TRANSFORMERS 

AND 

REAGORS 
60  and  400  CPS 
1  W  to  I  KW 


MAGNETIC 

MODULATORS 

DEMODULATORS 

TOROIDAL 

WINDINGS 


'AMPLIFIERS  AND  COMPONENTS  FOR: 

AIRCRAFT  •  GUIDED  MISSILES  •  ARMAMENT  •  NAVAL 
INSTALLATIONS  •  ATOMIC  ENERGY  •  INDUSTRIAL 
CONTROL  •  RADAR  INSTALLATIONS  •  TEST  EQUIPMENT 

Write  to  Us  for  Engineering  Proposols  on  Your  Spocializod  Requiromonts 
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A  Big  Step  Forward 
In  Ceramic  , 

Coil  Forms! 
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the  first  80  on  the  air  by  the  middle 
of  1958.  Morris  indicated  that 
every  effort  will  be  made  to  give 
indu.stry  reasonable  amounts  of 
critical  materials.  He  estimated 
that  materials  requirements  for  this 
equipment  will  hit  the  civilian 
economy  between  July  and  Decem¬ 
ber,  1952. 

Assuming  the  manufacture  of 
equipment  sufficient  for  40  com¬ 
plete  stations  per  quarter  for  the 
last  half  of  1952,  Morris  estimated 
that  the  equipment  material  re¬ 
quirements  will  be  2,000  tons  of 
structural  steel,  3,400  tons  of  other 
steel,  400,000  pounds  of  copper,  and 
85,000  pounds  of  aluminum  per 
quarter,  starting  with  the  third 
quarter  of  1952.  This  estimate  as¬ 
sumes  that  the  material  will  be 
available  at  that  time. 

Morris  forecasts  between  3.5  and 
4  million  tv  sets  for  1952,  compared 
1  with  7.4  million  sets  for  1950  and 
about  5  million  sets  for  1951.  He 
j  qualified  his  1952  figure  by  saying 
j  that  many  factors  could  affect  the 
‘  estimate,  as  for  example,  substitu¬ 
tions  and  conservation  of  materials. 

'  Conversely,  the  shortage  of  one 
critical  component  could  curtail  pro¬ 
duction  seriously,  but  taken  all  in 
all,  there  is  the  possibility  of  4 
million  tv  sets  in  1952. 


C.T.C.’s  Nylon-Phenolic  Terminal  Retainers  Mean  More 
Advantages  . . .  More  Uses . . .  Than  Ever  Before 


In  making  available  ceramic  coil  forms  with  nylon-phenolic  terminal  retaining 
rings,  C.T.C.  now  enables  you  to  extend  your  use  of  these  components  con¬ 
siderably.  The  use  of  nylon-phenolic  in  no  way  impairs  the  moisture  and  fungus 
resistant  qualities  of  the  coil  form  assemblies.  The  nylon  rings  also  provide 
many  new  benefits.  For  example: 


IxcalUnt  For  tifilor 
Windings.  Four  s«p- 
orote  terminals,  two  on 
^  each  nylon-phenolk  ring, 
.  mean  secure  individual 
f  connections  for  each  coil 
V  lead. 


New  Advantage  Far 
Single  Die  Windings. 

Terminals  con  be  located 
above  or  below  winding, 
os  required,  to  shorten 
wiring  to  circuit  elements. 


IRE  Awards 


Sol4*rlng  Spue** 
DouM«de  Shape  of  ter¬ 
minals  affords  two  sol¬ 
dering  spoces  on  each, 
to  segregate  coil  termi- 
\  nations  from  circuit  wir- 


Tormlnols  Held  Se¬ 
curely  In  Mecee  Firmly 
cemented  nylon-phenolic 
rings  keep  terminals  in 
exact  position.  No  sliding 
up  or  down. 


At  a  board  of  director.^  meeting 
held  in  September  the  IRE  awarded 
its  Medal  of  Honor  for  1952  to 
W.  R.  G.  Baker  of  General  Electric 
Co.,  and  its  Harry  Diamond  Memor¬ 
ial  Award  to  Newbern  Smith  of  the 
National  Bureau  of  Standards. 

Recipients  of  the  Fellow  award 
are  as  follows: 


In  addition,  the  use  of  nylon-phenolic  rings  results  in  an  increase  in  Q, 
giving  improved  performance  over  metallic  rings.  All  materials  and  finishes 
meet  exacting  government  specifications.  Available  with  LST,  LS5,  LS6 
coil  forms. 


.T.  L.  Barnes  of  North  American  Avia¬ 
tion,  Inc.,  Downey,  Calif. ;  S.  J.  Begun 
of  Bruah  Development  Co.,  Cleveland, 
Ohio;  R.  D.  Bennett  of  Naval  Ordnance 
L.aboratory,  Silver  Spring,  Md. ;  L-  1- 
Beranek  of  MIT,  Cambridge.  Maaa.  ;  H.  W. 
Bode  of  Bell  Telephone  Laiboratorlee,  Mur¬ 
ray  Hill.  N.  J. ;  L  N.  Brlllouln  of  IBM. 
New  York,  N.  Y. ;  M.  I'amraa  of  Armour 
Research  Foundation,  Chicago.  Ill. ;  C.  W. 
Carnahan  of  Sandia  Corp.,  Albuquerque, 
N.  M. :  P.  S.  Chrl.«taldl  of  Allen  B  Du 
Mont  I..aboratorlea,  Clifton,  N.  J.  ;  Le  J. 
Chu  of  MIT;  H.  P.  Corwlth  of  Western 
Union  Telegraph  Co.,  New  York.  N.  Y. ; 
A.  B.  Crawford  of  Bell  Telephone  laibora- 
torles.  Fair  Haven.  N.  J. ;  L.  A.  De  Rooa 
of  Federal  Telet-ommunlcationa  latbora- 
tories.  Inc.,  Nutley,  N.  J. ;  Li.  T.  DeVore 
of  General  ESectrIc  t:o..  Syracuse,  N.  Y. ; 
D.  W.  Fpstein  of  RCA  Laboratories, 
Princeton,  N.  J. ;  L.  M.  Field  of  Stanford 


SFICIAl  CONSULTINO  SItVICI 

C.T.C.’s  experienced  component  engineers  are  at  your  service  —  without  cost  — 
to  help  you  secure  exactly  the  right  components.  When  standard  parts  are  unsuitable 
they  will  design  special  units,  working  closely  with  you  for  economical,  satisfactory 
results. 

Call  on  the  C.T.C.  Consulting  Service  at  any  time.  Just  write  to  Cambridge 
Thermionic  Corporation,  437  Concord  Avenue,  Cambridge  38,  Massachusetts. 
West  Coast  stocks  maintained  by  E.  V'.  Roberts,  3014  Venice  Blvd.,  Los  Angeles 
and  988  Market  Street,  San  Francisco,  Cal. 


custom  or  standard. . .  the  guaranteed  components 
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Furnace  Brazing 


BOAT  AT 

2006'  r. 

PLUNGED 

INTO 

ICE 

WATER 

DOES 

NOT 

CRACK 


S?AIIS 

WESTERN  GOLD  & 
PLATINUP^  WORKS 

589  Sryont  •  Son  frontuco  Ca 


P  BODNAR  INDUSTRIES,  iNcf 

19  RAILROAD  AVE.,  NEW  ROCHELLE,  N.Y 


TW  ratlstors  that  give 

•  Inherent  low  noise  level 

•  Good  stability  In  all  climates 

STANDARD  RANGE  HIGH  VALUE  RANGE 

1,000  OHAAS  TO  9  MEGOHMS  10  TO  10,000,000  MEGOHMS 

Theae  KtUlors  are  lued  exlenaively  This  unuaual  ranxc  of  high  value 
in  commercial  equipment,  includ-  reaialors  has  been  developed  to 
ing  radio,  telephone,  telegraph,  meet  the  needs  of  scientifie  and 
tonnd  pictures,  television,  etc. They  industrial  control,  measuring  and 

are  also  used  in  a  variety  of  U.S.  laboratory  deviees  —  and  of  high 
Navy  equipment.  voltage  applications. 


I^ithstond  any  onMunt  of 
thermal  shock  without  crack¬ 
ing.  Proven  superior  to  carbon 
or  metol  brazing  fizturcs  in 
positioning  vacuum  tube  com¬ 
ponents  for  furnace  brazing. 


SEND  FOR  BULLETIN  4906 

It  gives  details  of  Standard  and  High  Value  Kesistors, 
including  construction,  characteristics,  dimensions, 
ale.  Also  described  are  S.S.  IVhite  SOX  Kesistors,  de- 
signed  for  extremely  high  voltage  equipment.  Copy 
tfrith  Price  List  sent  on  request. 


BfO-WA  P— *•  lOiastdOlhSl. 

new  YORK  M,  M.  Y. 

WESTERN  OfSTRIcr  OEEICE;  Timet  BulMinp.  Lena  Bsecli,  ColH. 


NEW  PULSE  GENERATOR 


I  FEATURES 

Pulse  Height;  0-50  v.  continuously  vari- 
able,  positive  or  negative  polarity. 
Pulse  Width:  continuously 

Repetition 

controlled  from  an 
rial  oscillatar. 

Output  Impedance:  75  ohms  or  less. 

Pulse  Shape;  0.02  ms.  rise  and  fall  times.  Top  flat  within  2%. 

Synch  Out:  50  v.  into  200  ohms,  I  ms.  wide,  0.1  ms.  rise  time. 

Pulse  Phasing:  Output  pulse  con  be  delayed  1 00  ms.  or  advanced  1  Oms.  with  respect 


50-5000  cycles, 
internal  or  exter- 


to  the  synch  output. 


Other  laboratory  pulse  generators  olso  ovoiloble. 
For  full  details  write  for  Bulletin  PC-50 


•  Non  reactive  with  any 
metals 

e  Retains  shape  at  high 
temperatures 
e  Clean  .  .  .will  not  rub 
off  on  hands  and  work 
pieces 

e  Permanent ...  do  not 
react  with  air  or  re¬ 
ducing  gases 

Available  in  stock  forms  of  boots 
or  slobs.  Special  shapes  made 
to  your  individual  specifications. 


7«  STAGE 
STREET 
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HEWS  OF  THE  INDUSTRY 


U..  Stanford,  Calif. ;  Ij.  B.  Hallman.  Jr., 
of  U.S.A.F..  Wriipht-Patterson  AFB.  Day- 
ton,  Ohio ;  K.  N.  Harmon  of  W«*»tinifhou»o 
Radio  Stations,  Inc.,  Washington,  D.  C. ; 

H.  H  Hartig  of  U.  of  Minnesota,  Minne¬ 
apolis,  Minn.;  J.  K.  Hilliard  of  Altec 

I. ,ansing  Corp.,  Beverly  Hills,  Calif. ;  R.  6. 
Holmes  of  RCA  Laboratories,  Princeton. 
N.  J. ;  C.  N.  Kimball  of  Midwest  Research 
Institute,  Kansas  City.  Mo. ;  W.  E.  Kock 
of  Bell  Telephone  Liiboratorles,  Murray 
Hill.  X.  J.  :  H.  B.  I.^w  of  RCA  Labora¬ 
tories,  Princeton.  N.  J. ;  L.  Malter,  also 
«»f  RCA  I.Aboratorie8 ;  W.  S.  Marks.  Jr., 
of  Coles  Signal  Ijaboratory,  Fort  Mon¬ 
mouth.  X.  J.  :  W.  W.  Mumford  of  Bell 
Telephone  I.Aboratories,  Red  Bank.  N.  J.  ; 

S.  Xergaard  of  RCA  Laboratories. 
Princeton,  X.  J. ;  H.  Xyquist  of  Bell  Tele¬ 
phone  Ijaboratories.  New  York.  X.  T. : 
J  A.  Ouiniet  of  Canadian  Broadcasting 
Corp..  Montreal.  Canada;  H.  W.  Parker 
of  Sylvanla  EJlectric  Products,  Tnc.,  Flush¬ 
ing.  N.  Y. ;  D.  W.  I*ugsley  of  Oeneral 
Electric  Co..  Syracuse.  N.  Y.  ;  L.  R. 
Quarles  of  Oak  Ridge  National  r.,abora- 
tory.  Oak  Ridge,  Tenn. ;  J.  D.  Ryder  of 
of  Illinois,  t’rbana.  Ill. ;  B.  Salzberg  of 
Xaval  Research  Laboratory.  Washington. 
1>.  C.  ;  H.  H.  Scott  of  Herman  Hosmer 
Scott.  Inc.,  Cambridge,  Mass. ;  W.  <}. 
Shepherd  of  t’.  of  Minnesota,  Minneapolis, 
Minn. ;  X.  Smith  of  National  Btireau  of 
Standards,  Wa.shlngton,  D.  C.  .  H. 

Smith  of  Bell  Telephone  I^aboratories. 
Whippany.  X.  J. ;  C.  S.  Szegho  of  The 
I^uland  Corp..  Chicago.  Ill.,  L.  C.  Van 
Atta  of  Hughes  Aircraft  Co.,  Culver  City, 
Calif.  :  R.  H.  Varian  of  Varian  Associates, 
San  Carlos,  Calif. ;  J.  R.  Whlnnery  of 
Hughes  Aircraft  Co..  Culver  Cltv,  Calif. ; 

J.  B.  WIesner  of  MIT;  and  C.  E  Williams 
of  Puget  Sound  Xaval  Shipyard.  Bremer¬ 
ton.  VV’^a.sh. 

Presentation  of  the  awards  with 
citations  will  be  made  by  the  presi¬ 
dent  of  the  Institute  at  the  annual 
banquet  on  March  5,  1952  at  the 
Waldorf-Astoria  Hotel  in  New  York 
durintr  the  1952  IRE  National  Con¬ 
vention. 


New  Test  Facilities 
for  Antennas 

Part  of  the  new  $25,000  test  facili¬ 
ties  beinfr  used  to  determine 
the  vertical  directivity  pattern  of 
broadcast  antennas  by  the  Broad¬ 
cast  Design  Group  of  the  RCA 
Enpineerinjr  Products  Department 
is  a  100-foot  circular  concrete 
apron,  resemblinjj  a  huge  sundial. 

Located  at  Medford,  N.  J.,  the 
te.st  apron  eliminates  the  need  for 
erecting  antennas  in  the  normal 
vertical  position.  A  steel  frame 
mounted  on  five  wooden  dollies  per¬ 
mits  movement  of  antenna  elements 
in  a  horizontal  position,  the  only 
reliable  means  of  establishing  the 
gain  characteristics  of  broadcast 
antennas. 

Antennas  are  connected  by  cables 
to  electrical  test  equipment  in  a 
nearby  building.  A  signal  gener¬ 
ator  is  located  at  a  distant  point, 
and  the  antenna  is  rotated  on  its 
horizontal  axis  while  data  is  re¬ 
corded  by  means  of  a  selsyn  drive. 

The  center  dolly  revolves  through 
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OwkGiiAk 
ot  Sottr  up  to 

17  capacitors 
per  minute 


PRia 

»690~‘ 

F.O.I.  CINCINNATI 


with  the  New  CJipp9.rd  PC-4 
CAPACITANCE  COMPARATOR 


Anv  type  of  condenser. . .  paper, 
mica,  oil  filled,  ceramic  or  elec¬ 
trolytic  .  .  .  can  he  graded  on  the 
PC-4  at  rates  up  to  8000  per  day 
by  an  unskilled  operator.  Working 
to  an  accuracy  of  0.2%,  the  PC-4 
is  a  companion  production  in¬ 
strument  to  the  famous  PR-5 
Automatic  Resistance  Comparator. 
Leading  manufacturers  have  found 
it  an  indispensihle  tool  in  the  fight 
for  higher  quality  and  lower  pro¬ 
duction  costs.  Easy  operation  re¬ 
duces  inspection  time  to  an  ab¬ 
solute  minimum. 

Completely  self-contained,  the 
PC-4  requires  no  outside  attach¬ 


ments  other  than  the  Standard 
Capacitor  against  which  the  un¬ 
knowns  are  to  be  checked.  Oper¬ 
ates  on  110  Volt — 60  cycle  AC. 
Range:  10  mmfd  to  1000  mfd. 
Size:  18'  x  12'  x  12'.  Weight: 
approximately  35  lbs.  For  com¬ 
plete  details,  write  for  Catalog 
Sheer  12-E. 


C^j/fpsrct 

INSTRUMENT  LABORATORY  INC 

1125  Bank  Stroat  •  Cincinnati  14,  OMo 


MANUFACTURERS  OF  R.  F.  COILS  AND  ELECTRONIC  EQUIPMENT 


PRECISION-BUILT. 

CHOPPERS 

YOU  CAN  DEPEND  ON! 

\ 

made  hy  AIRPAX  .  .  . 
pioneers  in  the  field! 

AS89  4  v«h.  400  eycit 


A5S0  120  volt.  400 

ycU  dfiva,  supplied  to 
0  phot*  on^lo  or  with 
10*  to  90*  I09  Mott 
vortotilo  r«. 


A587  volt.  400 

cyrto  drivo  .  th«  photo 
of  clotwrt  ond  bftok 


4  volt.  40  cycit 
ro,  45  phot*  Ia9 

liebi*  that  yow*con 


HALF  KILOWATT 


REGULATED 
POWER  SUPPLY 

Continuously 

Adjustable 

These  Furst  Power  Supplies  ore 
designed  for  laboratory,  produc¬ 
tion  line  test  stotions  and  other 
applications  requiring  500  watts 
of  closely  regulated  power. 

Electronic  regulation  provides  a 
constant  DC  voltage  independent 
of  line  and  load  variations  within 
wide  limits. 

Two  models  are  available  with 
continuously  adjustable  outputs 
without  switching: 

Model  1110  Up  to  1000  ^ 

Model  1110A  Up  to  1500  ' 


Up  to  1000  Volts  at  mils. 
Up  to  1500  Volts  at  330  mils. 


Write  for  complete  specifications  of  these  and  other 
Furst  Regulated  Power  Supplies.  We  will  also  design 
power  supplies  to  fit  your  exact  requirements. 

FURST  ELECTRONICS 

10  S.  Jetfenon  St.,  Chicago  6,  III. 


mptRim 


PROVIDE  DELAYS  RANGING 
-W  f ROM  I  TO  120  SECONDS 

Features:  —  Compensated  for  ambient  tempero- 
tnre  changes  from  — to  110*  F  •  • .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
base  . . .  Compact,  light,  rugged,  inei^nsiTe  . . . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  CIomkI. 
PROBLEM?  Send  for  "Special  Problem  Sheet" 


MIDOLb  RIVER.  BALTIMORE  10.  MO 


.  ’'ill  vocTACterm  *wmi  AHAiiirt  Amjperite 

REGULATORS 
Cflo/  !  9or  OTe  the  sim- 

B  OUye  i  Z7a  pie„.  lightest, 

i  cheapest,  and  most  compact  method  of  obtainiM 
j  current  or  voltage  regulation . . .  For  currents  of  .060 
I  to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  hu^dity., 

Write  for  4-page  lUuairated  Bulletin. 


MMPfRtTf  CO.,  Inc  .  561  Broadway,  New  York  17  ,  N  Y. 

In  Canada  Atlas  Fadio  Carp  .  Ltd  .  560  King  Si  ,  W  Toronto 
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I  a  360-degree  arc  around  a  vertical 
i  shaft  in  the  center  of  the  apron. 
The  steel  frame,  which  holds  anten¬ 
nas  under  test,  is  built  in  .sections 
'  and  can  be  extended  up  to  140  feet 
in  length. 


ELECTRIC  INDICATOR  CO. 

CAMP  AVE.,  SPRINGDALE,  CONN. 


Simplified  FCC  Application 

FCC  PROPOSKS  to  amend  Parts  1,10, 
11  and  16  of  its  rules  so  as  to  im¬ 
plement  a  new  application  Form  400 
applying  to  stations  in  the  Public 
Safety,  Indu.strial  and  Land  Trans¬ 
portation  Services.  Upon  approval 
by  the  Commission,  a  portion  of  the 
application  is  authenticated,  torn 
off  and  returned  to  the  applicant  as 
his  station  authorization. 

A  propo.sed  amendment  form 
(Form  400- A)  will  similarly  elim¬ 
inate  the  necessity  for  submitting  a 
complicated  application  when  simple 
changes,  such  as  relocation  of  a  con¬ 
trol  point,  are  desired. 

As  further  assistance  to  prospec¬ 
tive  licensees,  the  Commi.ssion  will 
compile  and  maintain  a  list  of  trans¬ 
mitting  equipment  that  is  accept¬ 
able  for  licensing  in  these  services. 


Amateur  Radio  Parts  Quotas 

NPA  ORDER  M-85  gives  priority  aid 
to  licensed  amateur  radio  operators 
1  who  are  active  members  of  the  nine 


An  improved  feature  is 
this  new  terminal  board 
allowing  external  connec¬ 
tions  without  any  disturb¬ 
ance  to  internal  brush 
connections  or  tension. 


MODEL  I - 1 

FZ-500  Permanent-magnet  DC  Tachometer  Gen¬ 
erator:  Approx.  5  watts  output,  2v  per 
100  rpm,  0  —  5000  rpm.  Linearity  ±  1% 
in  either  direction.  18-bar  palladium-sil¬ 
ver  commutator  to  reduce  ripple  voltage 
and  for  lower  friction  and  lower  driving 
torque  requirements. 


RCA  teit  irams  lo  detarmlne  ditactivity 
potlam  o<  broadcast  antenna  is  shown 
in  oporation  at  Modiord.  N.  ].  Steel 
irome  rotates  on  dollies,  permits  move¬ 
ment  oi  antenna  elements  in  horisontal 
position,  the  only  reliable  means  oi 
checkinq  qain  charocteristics  ol  broad¬ 
cast  anteiua 


Square-type  brushes  ore  recommended  for  speeds  above  2000  rpm. 
Finqer-type  brushes  ore  recommended  for  low  speeds  and  low  driv¬ 
ing  torque.  Generators  con  be  wound  to  meet  a  wide  variety  of 
other  specificotions. 


MODEL  CB-214 


Approx.  5w  output,  2.43v 
per  100  rpm,  0  —  10000 
rpm  (or  180v  max.).  Line¬ 
arity  ±  1%.  18-bar  pal¬ 
ladium-silver  commutator. 
Square-type  brushes.  Low 
ripple  voltage. 


MODEL  CB-247 


Approx.  5w  output,  2.43v 
p«r  100  rpm,  0  —  2500 
rpm.  18-bar  pallodium-sil- 
ver  commutator.  Fing«r>type 
brushes  for  low  driving 
torque  and  more  uniform 
voltage  in  both  directions 
of  rotation. 


NEW  QQ  TACHOMETER  GENERATOR 


NEWS  OF  THE  INDUSTRY  ,  (centinsed) 


NEW 


TYPE 


TERMINAL 


BOARD 


TWO  IMPROVED  DC  TACHOMETER 
GENERATORS  IN  ELINCO  CB  FRAME 


WofW-wide  recocnition  for 
this  oitstaidinf  line  of 
electric  solderint  irons  - 


-  specified  by  the  bif  names 
for  the  TOUGH  jobsi 

WCSTCRN  ELECTRIC,  RENDIX, 
MINNEAPOLIS  NONEVWELL 
RADIO  CORP.  OF  AMERICA, 
STROMRERO  CARLSON,  SPERRY, 
WESTINOHOUSE,  EMERSON, 
NAISER,  ate. 

riw  01  SCIEW  Tin  M  I*  7N  «tH> 

I  JR  %"  !•  ly."  Ilf  #*• 

I  IW  ftodmfh  «fid  ymm'M 

|l  HCXACONI  Tli«y'll  mM- 


Here’s  the  famous  HATCHET 


These  irons  feature  better  balance 
for  reduced  operator  fatigue.  Efh* 
ciency  is  stepped  up.  and  quality 
of  work  is  improved.  The  ideal 
iron  for  inaccessible  and  intricate 


HEXACON  ELECTRIC  CO. 

V.  Ci*Y  AVE  ROSELLE  RaRk  n  j 


STAVIR 


SPRING 


COMPANY 

incorporated 


Assurance  of  correctly  designed  and 
applied  POWDERED  METAL  PARTS... 


•  ELECTRONIC  PARTS 

•  MAGNETIC  CORES 

•  MECHANICAL  PARTS 

•  PERMANENT  MAGNETS 

•  POROUS  FILTERS 

and  ORDNANCE  PARTS 

Consider  Radio  Cores'  engi¬ 
neering  experience  and  manu¬ 
facturing  ability  in  your  plans 
for  increased  product  quality, 
more  simplified  processes,  and 
lower  cost  production. 


Dadio 

*|tores 

^INC. 


The  2550  Series 


ELECTRONiailY  REGULATED 
POWER C  /..,  . 
SUPPLIES 

A  high  quality,  heavy  duty 
line  of  electronically  regu¬ 
lated  power  supplies,  spe¬ 
cifically  designed  for 
broadcast,  laboratory  and 
production  applications. 


GENERAL 

SPECIFICATIONS 


Type  2551 


Output  Voltage:  250  Volts  DC,  regulated  •  Regulation:  0.1%  no  load  to 
full  load  •  Ripple:  Less  than  2  mv  peak  •  Stability:  Approximately  0.1% 
volt  change  in  output  for  line  voltage  variation  from  105-125  V  •  Mount¬ 
ing:  Standard  19”  relay  rack  panel 


Type  2550:  0-250  mils  at  250  volts  DC.  Panel  Height  7” . Price  $225.0« 

Type  2551:  0-550  mils  at  250  volts  DC.  Panel  Height  I2'4'' . Price  $300.0tl 

Type  2552:  0-650  mils  at  250  volts  DC.  Panel  Height  I2‘4" . Price  $350.00 

•  Complete  specifications  available  on  request 


TfffS/Sfr! 


Monufocturers  pf  a  complete  line  of  TV  and  Radar  Test  Equipmenr 

Tot-lnsirumont  Co.trtc. 

50  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N  J 


•  Write  For  descriptive  brochure  and 
data  sheets. 


9546  TULLEY  AVE. 

OAK  LAWN,  ILL.  (Adjacsirt  CMcofeJ 
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SPECIALISTS  IN 

ELECTRONIC  GEARS 


I  QUAKER  CITY 
GEAR  WORKS 

1910  N.  FRONT  ST.  | 

PHILADELPHIA  22,  PA. 
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PRECISION  METAL  PRODUCTS  CO.  of  Malden 

41  Elm  St.  *  Stoneham  80,  Massachusetts 


H  STANDARD  UNIVERSAL  SECTION  BOARDS 

Precition  unWertal  section  boards  have  met  with  enthusiastic 
approval.  Engineers.  Laboratory  Technicians,  and  Designers  iind 
it  invaluable  os  a  low  cost  aid  in  development  and  prototype  work. 
Available  in  4  widths,  each  board  has  S  sections,  each  with  10 
terminals  and  4  mounting  holes.  One  or  more  sectioiM  can  be  easily 
separated  to  suit  a  particular  iob.  PMP  oilers  a  choice  oi  2  terminal 
types;  No.  100  (Double  Turret)  or  No.  400  (Tidtular  Turret).  Also  choice  oi  board 
material:  LE  or  XXX  phenolic.  XXX  phenolic  as  board  material  has  iound  wide 
acceptance  and  use  in  high  irequency  applications. 


SECTION  SCORING 

The  lUiutration  clearly  shows 
the  ease  with  which  one  or  more 
oi  the  live  sectioiu  oi  the  PMP 
Universal  Board  may  be  used. 
Scoring  is  deep  enough  to  make 
a  clean  break  but  not  too  deep 
to  remain  rigid  li  all  live  are 
used. 


PRECISION  HARDWARE  •  Many  items  in  the  Electronic  Hardware 

iield,  such  as  handles,  ierrules,  thumb  screws,  stand^oils,  etc.,  are  kept  in  stock. 
Many  years  oi  experience  in  all  types  oi  metal  iobrication,  enables  PMP  to 
oiier  manuiacturers  a  specialized  service  in  the  designing  and  production  oi 
custom  components. 


UP! 


That's  not  just  "soles  talk"  either.  Years  of  re¬ 
search  and  experience  in  crystal  manuiocture  are 
behind  the  spcciol  process  we  use  to  make 
STANDARD  products  stand  up  under  shock  ond 
extreme  temperature  voriotions.  Their  ronge? — 
200  to  1200  kc.  CT  and  DT  cut.  Hermetically 
sealed  and  dry  nitrogen  filled.  Of  course,  they 
meet  all  government  Specificotions. 


Write— wire  —  coll 
lor  specific  intor- 
motion  or  requost 
Cotolog  I  lor  com- 


QUALITY 

OSCILLATOR 


COMPANY 

CARLISLE,  PENNSYLVANIA 


MODEL  M-X 
IS  YOUR  ANSWI9 

Th«  unique  SIE  oscil- 
lofor  circuit  which-  hat 
no  lower  limit  to  itt 
possible  frequency  of 
oscillation  is  responsible 
for  the  excellent  low 
frequency  performance 
of  the  Model  M-2  and 
other  SIE  oscillators. 
Write  today  for  complete 
specifications. 

SOUTHWESTERN 
INDUSTRIAL 
ELECTRONICS  CO. 

301  Post  OcA  Rd.  Hovsion  19,  Tokos 
434  Sovofith  Avo.  Eost—Colgcry,. 
Alborto,  Conodo 


TRANSICOIL  CORPORATION 


107  GRAND  STREET,  NEW  YORK  13,  N.Y 


(COUtillMd) 


designated  communications  systems 
that  include  the  American  Red 
Cross  National  Emergency  Net  and 
Amateur  Radio  Emergency  Corps 
of  the  American  Radio  Relay 
League. 

Whereas  unaffiliated  amateurs 
will  be  limited  to  $100  on  self-rated 
orders,  network  members  will  each 
have  an  annual  quota  of  $200  worth 
of  hard-to-get  parts.  Quotas  may 
be  pooled  to  meet  unusual  needs. 
Purcha.ses  made  without  use  of  a 
rating  do  not  affect  the  allotment 
quota. 

Fy  its  order,  NPA  recognizes  the 
special  role  of  amateur  radio  oper¬ 
ators  and  the  Civil  Air  Patrol  in  the 
defense  program.  According  to 
estimates,  the  number  of  active  am¬ 
ateurs  should  be  increased  from  the 
present  40,000  to  about  200,000. 


BUSINESS  NEWS 


Branson  Instruments,  Inc.,  have 
moved  their  facilities  to  a  new  plant 
in  Stamford,  Conn.  The  new  build¬ 
ing  has  twice  the  floor  space  of  the 
previous  location,  and  will  enable  the 
company  to  expand  its  production 
of  ultrasonic  thickne.s3  gages,  ultra¬ 
sonic  flaw  detectors  and  other  elec¬ 
tromechanical  devices. 


^AND 

TRAIN  ASSEMBLY 


Sylvanu  Electric  Products  Inc. 
has  organized  a  subsidiary,  Syl- 
vania  Electric  of  Puerto  Rico,  Inc., 
to  fabricate  mica  for  use  in  radio 
tubes. 


our  best  answer  to  precise,  dependable  servo  operation  is  the 
Transicoil  control  motor  and  gear  train  combination,  either  as  separate 
matching  units  or  in  a  single  case.  Each  is  built  for  the  other.  Together  they 
combine  to  match  your  specifications  exactly — mechanically  and  electrically. 

Transicoil  servo  motors  are  supplied  in  2-phase  line  operation  or 
plate-to-,^late  types  for  either  60-cycle  or  400-cycle  use.  Output  ratings 
range  from  fractions  of  a  watt  to  10  watts. 

Gear  assemblies  are  beautifully  miniaturized,  built  like  fine  watches 
for  negligible  backlash,  designed  to  mount  the  motor  and  data  elements 
and  to  provide  the  necessary  shaft  output.  Transicoil  gear  trains  can  also 
be  supplied  separately  for  use  with  other  control  motors.  Simply  specify 
torque,  backlash,  stop  and  other  requirements  for  the  next  best  thing  to 
o  complete  Transicoil  motor-gear  train  combination! 

Other  Trenticoil  precitlen  preductt 
Include  Indwctlen  genereteri  end  ferve  empHfler 
tyitemc,  each  mode  te  yeur  enact  tpecKIcatlont. 

Write  for  Transicoil  Bulletin  M 


Georator  Corp.,  Arlington,  Va., 
manufacturer  of  permanent  mag¬ 
net  generators,  has  acquired  the 
complete  business  and  manufactur¬ 
ing  facilities  of  the  Geophysical  In¬ 
strument  Co. 


Sprague  Electric  Co.  has  pur¬ 
chased  a  45,000-sq  ft  plant  in  Ben¬ 
nington,  Vt.,  for  the  manufacture 
of  Ceroc  200  and  Ceroc  T  magnet 
wire  for  military  electronic  and 
electrical  components. 


Westinghouse  Air  Brake  Co.  has 
acquired  the  entire  capital  stock  of 
Melpar,  Inc.,  of  Alexandria,  Va. 
and  Cambridge,  Mass.  Present 
management  at  Melpar,  Inc.,  will 
continue.  Anticipated  plans  call 
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for  a  larjre  expansion  proj^ram  to 
meet  the  increasing  demands  upon 
this  company  for  Armed  Serv¬ 
ices  research  and  development 
programs. 


GENERAL  ELECTRIC 
FILfi  CAMERA 
CHANNEL 


Allen  R.  DuMont  Laboratories, 
Inc.,  is  converting  its  tv  receiver 
manufacturing  plant  in  East  Pater¬ 
son,  X.  J.,  for  the  production  of 
the  nation’s  military  electronic 
needs. 


It  puts  Quality  where  the  money  is! 

Money-maktr  of  your  TV'  station,  the  film  camera  channel  is 
the  key  to  your  operation  from  a  profit  standpoint.  But  are 
you  sure  you’re  using  the  Best  camera  equipment  available.^ 


Mathematical  Computing  Serv¬ 
ice,  Brooklyn,  N.  Y.,  was  recently 
organized  to  perform  engineering 
calculations  in  the  field  of  electron- 


Technology  Instrument  Corp., 
potentiometer  and  precision  labora¬ 
tory  instrument  manufacturers, 
have  moved  from  Waltham,  Mass., 
to  a  new  and  larger  plant  in  Acton, 
MasS. 


PERSONNEL 


Note  these  features  of  the  new  G-E  units,  now  avail¬ 
able  from  stock:  high  intensity  edge  lights  and 
special  cylindrical  lenses  to  diminish  shading  and  edge 
flare . . .  automatic  set-up  control  to  maintain  proper  back¬ 
ground  without  continual  readjustment  by  operator  .  .  . 
special  built-in  sweep  failure  protection  to  reduce  the 
possibility  of  expensive  camera  tube  replacement. 

The  high-quality  I6mm  Synchrolite  projector  shown 
above  with  the  film  camera  is  the  latest  item  of  G-E 
studio  equipment.  Its  high  optical  capabilities  and  audio 
fidelity  make  it  worth  your  attention. 

The  G-E  broadcast  man  at  our  office  near  you  has  com¬ 
plete  information  on  these  film  camera  features: 

•  Fits  any  TV  system  or  profoctor  — Outstanding  new  de¬ 
sign  delivers  resolution  and  picture  quality  unsurpassed 
in  the  industry  today. 

a  Easy  installation  —  no  extra  wiring— All  plug  and  cable 
connections  factory-cut  to  your  specific  required  lengths. 
•  1 2V^"  Monitor  Console— houses  a  G-E  aluminized  tube . . . 
gives  you  dual  waveform  presenta¬ 
tion  and  unusual  circuit  stability. 


Jonathan  R.  Roehrig,  formerly 
with  Submarine  Signal  Co.  and  its 
successor,  Raytheon  Mfg.  Co.,  in  the 
sonar  section,  is  now  associated 
with  National  Research  Corp.,  Cam¬ 
bridge,  Mass.,  as  a  project  manager 
in  the  physics  research  department. 


Millard  Left,  previously  engaged 
in  an  engineering  capacity  with  the 
Squire  Signal  Laboratory  at  Ft. 
Monmouth,  N.  J.,  recently  joined 
the  sales  staff  of  David  Sonkin, 
sales  engineer  for  manufacturers. 
New  York,  N.  Y, 


Warren  D.  Paley  has  been  ap¬ 
pointed  president  of  Maypal  Elec¬ 
tronic  Laboratories,  Inc.,  200  W. 
72nd  St.,  New  York,  N.  Y.,  a  firm  of 
electronic  engineers  specializing  in 
the  design  and  development  of 
electronic  and  electromechanical 
devices. 


^G«t  This  Billetin  For  Yoor  6-E  Filo 

('omplete  specifications  and  photographs 
of  Type  PE-S-A  film  camera  channel. 
Write:  General  Electric  Company,  Section 
4121,  Electronics  Park,  Syracuse,  N.  Y. 


Ralph  B.  Ladd,  until  last  year  chief 
of  the  Electronics  Section  in  the 
Chicago  region  of  CAA,  has  been 
named  chief  of  the  Electronics  Di¬ 
vision  of  the  Office  of  Aviation  De¬ 
fense  Requirements  of  the  Civil 
Aeronautics  Administration.  He 
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antennas 


HELPS  MAKE  IT  SURE 


Slax  m.  t.  4  cz. 

U&z'm.  l^h  1%  In. 
SmollRMi  UnlimitRd 


CRIES  REPRODUCER  CORP.  w 


UID  UNPftOTiCTiD 

«TACT  RHEOSTATS 


230  TO  1000  WATT 


REX  RHEOSTAT  CO. 


Rote  Meosuring 

gyroscopes 

/«' 
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^  w%  "r  Computation 

A.  iaum-t* 

•.$«**•••*••**"*"**  _ 

0. UOMW^-* »  ...,0. wM. 

^***^.”  — ...atwIwA*******— ......r 

BOUCM«co«poRMioMJi=nrr: 

.„sta.ocoht«xp*st.omehtmoh 

r.ytOSCOPlC  fUG”^  _ .  MCftOMK  • 


NEWS  OF  THE  INDUSTRY 


(contiAMd) 


will  be  responsible  for  all  Federal 
airways  requirements  programs  as 
well  as  airborne  electronics  and 
electrical  requirements  for  civil 
aviation. 


Ivan  A.  Getting,  former  profe.ssor 
of  electrical  engineering  at  MIT, 
has  been  elected  vice-president, 
Engineering  and  Research,  of  Ray¬ 
theon  Mfg.  Co.,  Waltham,  Mass. 


I.  A.  Getting 


Wendell  C.  Peacock,  one  of  the 
five  original  founders  of  Tracerlab, 
Inc.,  Boston,  Mass.,  in  1946,  has 
been  elected  vice-president  and 
technical  director  and  a  member  of 
the  board  of  directors  of  the  com¬ 
pany. 


Ot'uUMt'UcU 

^^HUCCaruf. 


W.  P.  Maginnts,  in  the  communica¬ 
tions  engineering  field  for  22  years, 
all  but  one  of  which  was  spent  with 
RCA,  was  recently  appointed  assist¬ 
ant  to  the  vice-president  in  charge 
of  manufacturing  operations  for 
Federal  Telephone  and  Radio  Corp., 
Clifton,  N.  J.,  an  associate  of 
IT&T  Corp. 


HAYDON*  research  and  engineering  staffs  constantly 
seek  to  develop  new  and  build  better  products.  One 
example  is  the  HAYDON  400  cycle  timing  motor.  This  is 
an  hysteresis  type  synchronous  timing  motor,  for  use  os 
a  separate  motor  or  in  many  different  types  of  timers. 
HAYDON  personnel  and  plant  are  equipped  to  build 
motors  and  timers  using  D.C.,  60  cycle  or  400  cycle  for 
military  ar  civilian  applications. 

HAYDON  manufactures  a  wide  range  of  dependable  timing 
motors  notable  for  their  small  size;  quiet  operation;  total  en¬ 
closure;  separate  systems  for  controlled  lubrication  of  rotor 
and  gear  train;  ability  to  operate  in  any  position.  Standard 
speed  range  from  60  rpm  to  one  revolution  in  7  days.  The 
HAYDON  motor  is  the  basic  element  for  standard  timing  com¬ 
ponents  and  custom-engineered  timers  designed  and  manu¬ 
factured  by  the  company  for  volume  applications. 

DESIGN  INFORMATION  jlHB 

HAYDON  will  gladly  send  you 
(ochnicol  doto  on  rogwost. 

STRAOCMAnn  REG.  U.  S.  PAT.  OmCC  JgjL 

HAYDON  Manufacturing  Co.,  Inc. 

Subtidiary  of  GENERAL  TIME  CORPORATION  /  , 

2436  ELM  STREET  /j 


E.  A.  Gaugler,  formerly  chief  of 
the  Magnetics  Division,  Naval  Ord¬ 
nance  Laboratory,  has  left  there  to 
become  vice-president  and  director 
of  research  of  Magnetics,  Inc., 
Butler,  Pa. 


Robert  Hertzberg,  long  active  in 
the  technical  magazine  field  as 
writer,  editor  and  publisher,  has 
established  a  consulting  publica¬ 
tions  and  public  relations  service  for 
radio  manufacturing  and  merchan¬ 
dising  firms  and  their  associated 
advertising  agencies  in  Jackson 
Heights,  N.  Y. 


George  I.  Cohn,  assistant  professor 
of  electrical  engineering  at  Illinois 
Institute  of  Technology,  has  been 
promoted  to  associate  professor. 


CONNECTICUT 


320 


Dtcember,  1951  —  ELECTRONICS 


Type  A-50O 
l3-<hannel 


Oscillograph  Recorder 


•  The  Heiland  300,  because  of  the 
extremely  small  size  and  light 
weight,  is  widely  used  in  aircraft  and  guided  missile  testing  and  by  industrial 
and  general  research  laboratories.  The  use  of  highly  sensitive  Heiland  gaiva* 
nometers  permits  the  measurement  of  strains  without  the  use  of  amplifiers. 
For  further  information  write 

HEILAND  RESEARCH  CORPORATION  Donvor,  Cotorode,  USA 


TUBULATED 

BUTTON  STEMS 

Tungsten  Copper  Alloys 

SPECIAL  DESIGNS 

for  ruggedizing  yocuum  tubes 

write  or  call  for  full  information 

SCIENTIFIC  ELECTRONIC  LABORATORIES,  INC. 

866  Bergen  St.  Newark  8,  N.  J. 

Tel:  BIgclew  a-«SS3 


SPECIFICATION  ‘ 

AN-p-89 

PANELS-DIALS-etc. 
BODNAR  INDUSTRIES,  Inc. 

19  RAILROAD  AVE.,  NEW  ROCHELLE,  N.Y. 


Watch 
This 


%  Fortoblo 

O  Compact  (6  3/4** 

X  9  U/16"  X  13  3/4"} 

111 

*  Light  weight  (33  lbs.) 

1' 

*  Easy  leading 

1  • 

•  3  to  13  channels 

•  Many  ether  features 

found  only  in 
much  larger  recorders 

1 

dependable  instruments 

HNBST 


HIRMBTie 


The  only  seals  you  can  hot  tin  dip 
at  323°F.  for  easy  assembly  solder¬ 
ing,  for  a  strain  and  fissute-free 
sealed  part  with  resistance  of  over 
10,000  megohms! 

Hermetic  headers  withstand  high 
vacuum,  high  pressure,  temperature 
cycling,  salt  water  immersion  and 
spray  etc.,  and  are  used  extensively 
by  America’s  leading  industries  and 
government  agencies. 


HERMETIC  SEAL 
PRODUCTS  COMPANY 

31  -33  So.  Sixth  St.,  Newark  7,  N.J. 
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governmenf 

sptctficoffon 

AN-J-C-480 


NOFLAME-COR 

the  TEIEVISION  hookup  wire 


FLAME  RESISTANT 
NEAT  RESISTANT 
HIGH  INSULATION 
RESISTANCE 
EASY  STRIPPING 
HIGH  DIELECTRIC 
FACILITATES 
POSITIVE  SOLDERING 


it  not  affected  by  the 
heat  of  impregnation  . . 
makinc  it  an  ideal  wire 
for  use  in  connection 
with  coil  and  trant- 
former  leads 


No  "Nicking"  problem  in  using  this 
proven  wire.  Not  being  on  extruded 
plastic,  its  diameter  uniformity  con  be 
absolutely  guaranteed.  This  eliminates 
nicking  of  conductors  and  constant  re¬ 
setting  of  blades  in  the  cutting  process. 
Available  in  all  sizes,  sofid  and 
stranded,  in  over  200  color  combina¬ 
tions  .  .  .  "NOFLAME-COR"  assures 
maximum  output  and  minimum  rejects. 


made  by 
^  engineers 
for  engineers' 


No  "blobbing"  of  insulations  under  soldering  heat,  because 
"NOFLAME-COR"  is  NOT  an  extruded  plastic.  Production  executives 
specify  it  as  the  most  efficient  heat-resistant  wire  yet 
developed.  Save  time,  money  and  assembling  headaches.  Investigate! 


1 

■W 

li 
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power  law.  Graphical  design  charts 
are  included  for  all  except  the 
simpler  formulas,  and  the  design  of 
a  simple  super-regenerative  re¬ 
ceiver  can  proceed  with  only  the 
additional  aid  of  a  slide-rule.  This 
section  is  followed  by  one  for  a 
rectangular  quench  waveform. 

Later  chapters  consider  the  lo¬ 
garithmic  mode,  automatic  gain- 
.stabilizing  measures,  and  typical 
super-regenerative  circuits.  The 
analysis  of  the  logarithmic  mode  of 
operation  is  necessarily  approxi¬ 
mate,  but  useful  formulas  are  de¬ 
rived  for  the  radio-frequency  re¬ 
sponse,  the  distortion  in  reception 
of  amplitude-modulated  signals, 
and  the  limiting  quench  frequency. 
Self-quenching  receivers  are  also 
briefly  treated.  The  chapter  on 
or  superheterodyne  receiver.”  The 
automatic  gain  stabilization  again 
includes  graphical  design  data 
for  slope-controlled  sinusoidally 
quenched  receivers. 

In  the  chapter  on  super-regener¬ 
ative  circuits  Dr.  Whitehead  states, 
“There  is  now  no  doubt  that  the 
super-regenerative  receiver  has 
earned  the  right  to  be  considered 
for  a  given  application  on  the  same 
basis  as  the  tuned  radio  frequency 
or  superheterodyne  receiver.”  The 
availability  in  his  book  of  an  ade¬ 
quate  theoretical  treatment,  as  well 
as  readily  applicable  design  infor¬ 
mation,  should  do  much  to  increase 
the  number  of  applications  of  the 
economical  and  simple  super-regen¬ 
erative  principle  of  amplification. — 
Russell  Yost,  Assistant  Supervis¬ 
ing  Engineer,  Airborne  Instru- 

I  ments  Laboratory,  Mineola,  New 

I  York. 

Radio  Handbooks 

Radio  Amateur's  Handbook,  twen¬ 
tieth  edition,  American  Radio  Relay 
League,  West  Hartford,  Conn.,  618 
pages,  |3.00. 

I  Radio  Handbook,  thirteenth  edition. 
Editors  and  Engineers  Ltd.,  Santa 
Barbara,  California,  736  pages,  86.00. 

It  seems  appropriate  that  these  two 
books  should  arrive  for  review 
within  the  same  month.  They  have 
often  been  compared  over  the  air, 
their  readership  generally  being 
among  radio  amateurs,  technicians 
and  engineers  involved  in  communi¬ 
cations  development  projects  and 
research. 

Both  books  contain  general  sec- 
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^  RELR¥S 


ENGINEERING  &  MEG  CO 
154  WEST  t4  "ST  NEW  YOPk  11  NY 


[nemame  scm  SO 

nuPHONE  rypi 


\  BKTTKH  E:S'4.RAVI!;H 

fAT  LOWER 
COST 
TIm  2  am! 

3 -Dimensional 


Compact,  multiple  contact  with  vibration 
and  shock-proof  characteristics.  Designed 
to  meet  various  operating  requirements 
typical  of  Armed  Services  applications. 
Unique  pile-up  arrangement  reduces  width 
below  the  conventional  relay,  thereby  re¬ 
ducing  over-all  space  volume. 

Available  with  octal  base,  sealed  or  un¬ 
sealed,  and  snap-on  dust  covers,  and 
also  hermetically  sealed  containers.  Also 
equipped  with  modified  type  AN  3106- 
20-27P  sealed  connector. 

IT  rite  for  Bulletin  MT  R-h 
Sales  Representatives  in  Principal  Cities 


FilU  loo9-i«lt  n—d  for  a  porlobl*,  io«x- 
p«itsiT«  and  dviMadobly  accurat*  machia*  (or 
inakia9  uaall  di*«.  molds,  tomplatos.  oto.  t*- 
trsmoly  simplo  to  oporoto. 

Noto  llioso  Suporior  Footuros 

•  EagroTos  2  or  3  dimoaaions. 

•  Poatogroph  ponnits  4  roduction  ratios. 

•  Micromotric  dopth  control  graduatod  ia 
thousandths  o(  on  inch. 

•  Entiro  spindls  ossombly  romOTOblo  to  fa- 
cilitato  cuttor  grinding. 

•  Ruggod  cast  iron  construction  with  oxclu- 
siso  adiustraonts  for  insuring  quick,  accu* 
roto  sotting. 

Sond  lor  comploto  spocifications  and  attraction 
prico  list. 

.MI40  4  0. 

74E  Trowbridge  Stroot  CombrMgo,  Moss. 


TDRDIDS  &  FILTERS 


Tar.ldal  Rewdar  Iran  Carat 

in  a  wide  variety  of 
types  and  size;  for  use 
over  a  broad  range  of 
frequencies. 

Waaad  Toroidal  Calls  avail¬ 
able  with  taps  and  mul¬ 
tiple  windings;  rased  or 
uncased  according  to 
your  specifications. 

llactrlC'Wova  Plltart  of 
low-pass,  high-pass,  band¬ 
pass  and  band-rejection 
types.  Response  charac¬ 
teristics  and  housings  to 
your  specifications.  Hcr- 
meiically-sealed  units 
illustrated. 


The  Rowlofts  workmonihip,  tuporb  epor- 
otionol  foaturo»  ond  tko  urtiurpoiiod 
porformonco  of  the  distinggisKod  Now- 
comb  omplifiort.  oxcito  tbo  edmiratton 
of  ovon  tho  most  coso-hordonod  ongi- 
noor.  Judged  by  tho  most  critkol  ston- 
dords  they  more  thon  mooiuro  up  to 
your  fondest  expectations.  The  brand 
you  con  most  confidently  recommend,  or 
use  in  your  own  installotioni  .  .  .  the  in¬ 
dustry's  most  complete  sound  line. 


Let  Lenkurt  help  with  your  special 
core  and  coil  problems;  write: 
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another 

SCHWEITZER 

exclusive 

.0004 

STYROFLEX 

F  I  u  M 

SPECIFIC  WEIGHT  1.05 

POWER  FACTOR  at  1000  Kilocycles  .02%  max 

DIELECTRIC  CONSTANT  2.5 

BREAKDOWN  VOLTAGE  (approx.)  2500  volts  per  mil 

THICKNESSES  AVAILABLE  .0004"  ond  up  and  in  widths  up 
to  10" 

DELIVERY — approximately  2  months 

*  Inadyertently  in  a  pnyious  ad  it  was  stated  that  this  material  was  ayailable 
only  in  thicknesses  .004"  and  up. 


SCHWEiniR 


PETER  J.  SCHWEITZER,  INC. 

NEW  YORK  OFFICES 

405  LEXINGTON  AVENUE,  NEW  YORK  17.  N.  Y. 


tions  that  should  appeal  to  the  most 
advanced  engineer  as  well  as  the 
beginning  experimenter,  and  each 
contains  a  wealth  of  tried  and 
proven  construction  projects.  In 
both  books,  many  of  these  projects 
are  carry-overs  from  previous  edi¬ 
tions.  They  are  in  general  carefully 
and  thoroughly  described  and  gen¬ 
erously  illustrated.  The  “Radio 
Handbook”  encourages  the  u.se  of 
surplus  equipment  wherever  prac¬ 
ticable  on  the  basis  of  availability, 
economy  and  ease  of  conversion. 

The  ARRL  handbook  contains 
what  is  still  probably  the  most  com¬ 
plete  listing  of  communication  type 
tubes  to  be  found  anywhere.  The 
listing  is  complete  in  the  sense  that 
a  great  many  tubes  are  mentioned, 
not  because  the  information  pre¬ 
sented  on  each  is  complete.  The 
other  handbook  takes  a  different  at¬ 
titude  toward  coverage  of  tube  in¬ 
formation.  It  includes  only  the 
more  popular  types,  but  the  in¬ 
formation  is  presented  in  a  much 
more  helpful  and  convenient  form. 
All  information  is  contained  in  one 
spot,  to  avoid  continual  cross-refer¬ 
encing  and  jumping  back  and  forth 
between  characteristics,  socket  con¬ 
nection  charts  and  other  data.  Each 
tube  reference  contains  a  para¬ 
graph  or  two  pointing  out  the  par¬ 
ticular  merits  of  that  tube  for  par¬ 
ticular  applications.  This  sort  of 
information  cannot,  of  course,  be 
included  in  the  lengthy  but  sketchy 
ARRL  listings. 

One  particularly  annoying  fea¬ 
ture  of  the  ARRL  handbook  is  the- 
apparent  reticence  of  its  editors^ 
toward  developments  that  were  not 
originally  reported  in  QST.  To  be 
specific,  the  new  edition  contains 
practically  no  reference  to  the  pres¬ 
ently  popular  clamp-tube  modula¬ 
tion  technique  (revived  in  Sept. 
1950  Radio  Xeu's).  Also,  many  de¬ 
velopments  that  were  brought  out 
in  CQ  magazine  (such  as  the  popu¬ 
lar  cubical  quad  antenna)  have  been 
ignored.  There  are  numerous  other 
examples  that  indicate  a  lack  of 
completeness  in  a  book  that  has 
long  enjoyed  a  high  reputation 
among  the  amateurs  of  the  world. 

In  general  a  choice  between  the 
two  would  seem  to  be  a  matter  of 
personal  preference.  “Radio  Hand¬ 
book”  is  somewhat  more  progres¬ 
sive  and  thorough  in  its  coverage 
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Because  they  combine  exceptionRl 
reoilitney  with  good  eonduetivity, 
Metex  Electronic  Products  made  of 
knitted  wire  mesh  offer  an  unusually 
effective  means  of  sealing  and  shield¬ 
ing  a  wide  variety  of  types  of  elec¬ 
tronic  equipment. 

As  closures  for  sheet  metal  cabinets, 
for  instance,  the  resiliency  of  “Metex” 
assures  positive  conductive  contact  at 
every  point  between  cover  and  cabinet 
—  eliminating  costly  machining  for 
close  tolerances.  Metex  Gaskets  atlso 
assure  resilient  metal -to -metal 
contact  between  flanges,  and  can 
be  combined  with  rubber  com¬ 


pounds  to  function  both  **  a  shield 
and  as  a  seal. 

Applications  in  which  “Electronic 
Weather  Strips"  have  already  proved 
their  eftectiveness  include  pulae  modu¬ 
lator  shields,  wave-guide  choke-flange 
gaskets,  replacement  of  beryllium- 
copper  fingers  and  springs  on  TR  and 
ATR  tubes. 

We  will  be  glad  to  put  our  experience 
at  your  disposal.  A  letter  to  Mr. 
R.  L.  Hartwell,  outlining  your 
problem,  will  receive  immediate  study, 
rrr^  For  preliminary  information, 
write  for  bulletin  "Metex  ‘Elec- 
tronic  Weather  Strips.’  ” 
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NEW  BOOKS 
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laboratories,  vacuum  tube  plants, 
transmitter  manufacturing  plants, 
and  in  fixed  and  mobile  communi¬ 
cation  services. 

They  are  ruggedly  built  for  portable 
use,  and  are  as  simple  to  use  as  a  D.C. 
voltmeter.  The  power  absorbing  load 
resistor  is  non-radiating,  thus  prevent¬ 
ing  transmission  of  unwanted  signals 
which  interfere  with  message  traffic 
in  communication  services. 

Frequency  rangt;  30  fo  500  MC  (30  to 
1,000  MC  by  tpeciol  calibration) 
Impedance;  51.5  OHMS  — VSWR  last 
than  l.l 

^ccurocy;  Within  5%  af  full  teal* 

Input  connector;  Female  "N"  which  mates 
with  UG-21  or  UG‘2IB.  Adapter 
UG-I46/U  it  supplied  to  mate  with 
VHF  plug.  PL259. 

Special  Scale  Model  "6 Is”  are  avail¬ 
able  as  low  as  Vi  watt  full  scale,  and 
other  models  as  high  as  5  KW  full  scale. 
Catalog  furnished  on  Bequest 


of  the  newest  and  most  helpful  de¬ 
velopments.  “Radio  Amateuij’s 
Handbook”  is  still  good,  but  the  dis¬ 
tribution  of  emphasis  it  employs 
seems  to  be  in  need  of  some  re¬ 
vision.  In  many  cases  the  circuits 
presented  seem  unnecessarily  com¬ 
plex.  It  is  obvious  that  the  writers 
of  the  equipment  descriptions  have 
had  much  more  time  and  money  to 
devote  to  their  projects  than  would 
the  average  reader. 

“Radio  Handbook”  is  superior  in 
its  coverage  of  mobile  gear.  The 
circuits  it  suggests  seem  to  be  much 
more  down  to  earth  and  within  the 
means  of  builders.  The  ARRL 
handbook  holds  the  advantage  in 
describing  operating  procedures 
and,  of  course,  in  telling  of  League 
facilities  and  activities. 

In  conclusion,  it  should  be  said 
that  both  books  are  technically  well 
organized.  It  is  doubtful  that  “Ra¬ 
dio  Handbook”  will  ever  achieve  the 
wide  acceptance  that  has  annually 
been  accorded  the  ARRL  handbook. 
In  most  ca.ses  the  former  will  be 
bought  as  a  supplement  to  the  lat¬ 
ter,  but  in  certain  instances,  it 
might  be  purchased  by  direct  pref¬ 
erence. — J.D.F. 
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Automatic  Feedback  Control 

By  William  R.  Ahrendt  and  John 
F.  Taplln.  McGraw-Hill  Book  Co., 
Sew  York,  1951,  412  paget,  $7.50. 

Feedback  control,  as  the  authors 
point  out,  is  not  a  new  invention. 
What  is  new  is  our  ability  to  recog¬ 
nize,  analyze  and  apply  the  princi¬ 
ples  of  feedback  control.  This  book 
presents  methods  for  analyzing  and 
applying  feedback  control  princi¬ 
ples  to  mechanical,  electrical,  pneu¬ 
matic  and  hydraulic  system.s. 

The  material  in  this  book  is 
roughly  divided  into  two  sections. 
The  first  section  describes  the 
mathematical  approach  to  the  gen¬ 
eral  problem,  while  the  la.st  section 
describes  many  practical  applica¬ 
tions  of  automatic  feedback  control 
in  the  different  fields.  Various  ap¬ 
plication  analy.ses  cover  the  ap¬ 
proach  to  be  used  in  similar  sys¬ 
tems  design. 

The  introductory  chapter  de- 
.scribes  the  basic  problem  of  auto¬ 
matic  feedback  control  and  the 
major  components  required  to  form 
a  system,  as  well  as  standard  termi- 
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nology  and  symbols.  It  should  be 
pointed  out  that  the  terminology 
and  symbols  used  throughout  this 
text  are  those  proposed  by  both  the 
AIEE  and  ASME.  This  is  one 
of  the  first  books  on  this  subject 
using  such  symbols.  The  authors 
and  the  members  of  the  Committee 
on  Feedback  Control  Systems  of 
the  AIEE  recommend  these  stand¬ 
ard  symbols  so  that  they  will  event¬ 
ually  become  common  knowledge. 
Since  the  analysis  of  feedback  con¬ 
trol  is  essentially  a  mathematical 
process,  the  precise  meaning  of  the 
symbols  used  is  of  primary  import¬ 
ance  to  simplify  the  understanding 
of  the  problem. 

A  short  review  of  differential 
equations,  complex  numbers  and 
the  Lapiace  Transformations  is 
introduced  in  the  second  chapter. 
Example  problems  are  worked  out 
along  with  a  detailed  explanation 
of  the  complex  or  s  plane. 

Other  chapters  describe  the  oper¬ 
ational  method  of  analyzing  feed¬ 
back  control  along  with  the  fre¬ 
quency  spectrum  analysis.  Next  it 
is  shown  how  the.se  methods  of  ap¬ 
proach  are  applied  to  the  analysis 
and  .synthesis  of  single  and  multiple 
feedback  control  loop  sy.stems. 

The  assumption  is  made  when 
analyzing  any  feedback  control  sys¬ 
tem  that  the  system  will  be  linear. 
In  actual  practice,  this  condition 
does  not  exi.st ;  therefore,  a  chapter 
entitled  Nonlinearity  and  Discon¬ 
tinuity  is  included  which  di.scusses 
the.se  factors  and  how  to  handle 
them  in  practical  applications. 

The  second  section  of  this  book 
includes  chapters  on  Servomechan¬ 
isms,  Pneumatically  Operated  Con¬ 
trollers,  Temperature  Regulation, 
Speed  Governing  and  Hydraulic 
Systems.  These  chapters  describe 
actual  systems,  the  components  re¬ 
quired,  and  the  method  required 
for  analysis  and  synthesis  peculiar 
to  each  .system. 

This  reader  feels  that  “Auto¬ 
matic  Feedback  Control”  is  one  of 
the  mo.st  complete  books  thus  far 
available  on  that  subject.  The 
material  is  presented  in  a  clear 
manner,  and  through  the  use  of 
many  charts  and  graphs  the  physi¬ 
cal  meaning  of  many  formulas  is 
brought  out.  Examples  are  worked 
out  in  the  text,  and  problems  are 
included  at  the  end  of  the  text 
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along  with  the  answers.  This  book 
may  be  used  as  a  text  in  a  course 
on  Feedback  Controls  for  either 
mechanical  or  electrical  engineer¬ 
ing  students.  It  is  so  written  as  to 
be  of  immense  value  to  the  practic¬ 
ing  engineer  not  yet  familiar  with 
this  field.— Edward  W.  Gardiner, 
Servo-Tek  Products  Co.,  Inc.,  Pat¬ 
erson.  S.  J. 
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An  Introilurtion  to 

Elertroii  Optics 

By  L.  Jacob.  Methuen's  Monographs 
on  Physical  Subjects,  John  Wiley  & 
Sons,  Ine.,  New  York,  ISO  pages, 
$2.00. 

Dr.  Jacob  is  well  qualified  to  write 
a  book  on  electron  optics  as  a  result 
of  his  long  association  with  the 
problems  of  cathode-ray  tube  and 
electron  microscope  design.  This 
book,  one  of  a  aeries  of  monographs 
on  physical  subjects,  is  intended  to 
supply  readers  of  average  scientific 
attainment  with  a  compact  state¬ 
ment  of  the  modern  position  of  the 
subject.  To  this  end  Dr.  Jacob  has 
done  an  exceptionally  thorough  job, 
as  portions  of  the  book  will  be  of 
value  to  workers  in  the  field  of  ap¬ 
plied  electron  optics. 

Any  text  of  an  introductory  na¬ 
ture  on  this  subject  should  contain 
a  background  of  information  on 
fundamental  physical  principles  to 
enable  the  reader  to  understand  the 
more  advanced  concepts  of  electron 
lens  characteristics  and  the  prop¬ 
erties  of  electron  beams.  To  fulfill 
this  requirement,  Dr.  Jacob  has 
included  a  chapter  on  the  basic 
principles  of  electron  motion  in  a 
potential  fijsld,  treated  from  the 
standpoint  of  the  dynamical  prin¬ 
ciples  of  Hamilton  and  the  optical 
principles  of  Fermat.  This  discus¬ 
sion  is  followed  by  a  chapter  on 
useful  optical  concepts  and  their 
analogies  in  electron  optics.  Two 
other  chapters  are  used  to  describe 
the  properties  of  the  electrostatic 
field  and  the  magnetic  field. 

The  chapters  of  fundamental  in¬ 
formation  are  well  written,  being 
quite  readable  and  yet  not  sacri¬ 
ficing  essential  mathematical  rigor. 

The  remainder  of  the  book  is  de¬ 
voted  to  a  discussion  of  electron 
lenses,  both  electrostatic  and  elec¬ 
tromagnetic,  with  .separate  chap¬ 
ters  dealing  with  the  aberrations  of 
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to  10  V.  0-C;  net  wgt.  opprox.  35  lbs  . .  XJ* 

Other  current  ond  voltoge  ratings  to  order. 

Model  C$C-24PU  recommended  for  operating  BC>375-E  ond  other  24'2S  V  tronsmitters  from 
115  V.  A-C;  Model  CSC*12PU,  for  BC*191  ond  other  12  V.  transmitters. 

COMPONENTS  SUPPLY  COMPANY 


161  Washington  St.,  N.Y.C. 


BEekmon  3-8717 


NEED  SPECIFIC  COILS? 
BE  SPECIFIC  .  .  . 


CALL  DANOI 


•  Form  Wound 

•  Poger  Section 

•  Acetate  Bobbin 

•  Molded  Coils 

•  Bakelite  Bobbin 

•  Cotton  Interweave 

•  Coils  for  High 
Temperoture 

Aggllcofl^s 


ALSO, 

TKAHSFOIlMiia 
MADl  TO  OKDtK 


From  simple  electrical  coil  winding  to  specially  treated  coils, 
Dane  can  supply  the  exact  coils  you  need  to  do  your  exact 
job.  That's  why  experienced  engineers  with  an  eye  toward 
uninterrupted  production  specify  Uano  coils. 


MOST  ECONOMICAL 
TOWER 


Warren  Wire  Company  is  now  producing  in  quantity 
Teflon  insulated  Magnet  wire. 


SIZEN — It  IhrouRh  f.% 

NIuRle,  Heavv,  Triple  and 
<|aadmple  IhlrkarNH.  NT.%.%D.%RDN 


and  it  will  withstand  temperatures  of  250  centigrade. 


THE  DAHO  ELECTRIC  CO 


MAIN  ST.,  WINSTED,  CONN 


We  invite 

Nmall 

HIVHENT 


MICROWAVE 
COMMUNICATIONS 
TV  and  FM 
RADAR 


inquiries  where  requirements  call  for: 

.SP.ACE  FRI  TOR 


.4BR.%NI«.X  RENI<itT.%.>i<'E 
FLEXIBILITV  .R.XD  .ABHEBE-XI  E 
DIELEtTBIC  NTBE.XUTH 
BE.«»I!«T.%X('E  TO  <'HE.HII'AI..«( 


THf  UPOlNIt  PlflSCOMOLO  C^MPOPAT  s 
tv.ndsor  locks  C  O  orte  t  •  ty  I 


with  the  New 

DI-ACRO  ROD  PARTER 

The  Hod  I'arteni  further  increase  the  applirationa  of 

*‘OIK-LKS8  OITFI.irAl'iNti"  as  a  cost-cutting,  time-saving  pro¬ 
duction  technique: 

Do  yov  require  procUion?  —The  f)I-A('H(>  Hod  Farters  hold  tolerance 
to  .(M)l*  on  duplicated  cuts.  The  ends  are  stiuare,  and  roumioess  is 
maintained. 

Do  you  wont  epssdt  —The  Hod  Farters  ex('ee<l  output  of  other  methods 
with  equal  accuracy,  on  rods  and  bars  up  to  Torrington  Holler 
Hearings  inoorporaied  in  an  exclusive  multiple  leverage  arrangement 
provide  remarkable  ease  of  operation  in  both  ^avy  and  light  materials. 
l)I-AC'RO  Power  Farter  has  air  cylinder  cushioned 
for  quiet  and  efficient  operation.  Kach  cutting  cycle 
obtained  with  4-way  foot  valve — leaving  operator’s 
hands  free. 

GET  “DIC-LCftS  DUPLICATING**  CATALOG 

Shows  parts  produced  without  die  expense  by 
Dl-ACHO  Henders.  Brakes,  Shears.  Hod  Farters. 

Hollers.  Notchers.  Funches.  Write  today. 


(M-ACItO  POWER  PARTER 


Improved  Lamco 

NICKEL 


WHERE  YOU  NE-. 


IT  MOST! 


Here's  an  answer  to  part  of  the  metal  shortage 
problem.  With  “IMPROVED  LAMCO”  you  use  nickel  only 


where  it  is  necessary. 

This  laminated  material  has  a  wide  variety  of  industrial 
applications  .  .  .  electrical  leads  for  aircraft,  electric  furnaces, 
appliances,  jet  engines,  etc. 

Available  in  many  combinations  of  metals  .  .  .  precious  to 
precious,  precious  to  base,  base  to  base  and  many  others. 


GOLD  •  SILVER  •  COPPER  •  BRASS  •  NICKEL  •  NICKEL  SILVER 


We  invite  you  to  send  for  a  free  copy 
of  our  brochure,  “The  Story  of 
Laminated  Metals." 


The  Home  of  IMPROVED  Service 


Dept  1-A 


Th«  IMPROVED  SEAMLESS  WIRE  COMPANY 

IWCOM^OMATCD  !••• 

775  Eddy  Stre«t.  Providence  5,  Rhode  Island 


NEW  ROOKS  (canhnMR) 

these  lenses.  Additional  material 
touches  on  beam  deflection,  trajec¬ 
tory  determination  and  phase  fo¬ 
cusing.  The  book  concludes  with  a 
discussion  of  the  properties  of  elec¬ 
tron  beams,  the  crossover  forma¬ 
tion  and  the  limitations  of  space 
charge  in  both  focused  and  unfo¬ 
cused  beams. 

This  book  is  recommended  to 
those  who  wish  a  compact  review 
and  reference  text  on  the  principles 
of  electron  optics.  To  those  con¬ 
cerned  with  the  design  and  opera¬ 
tion  of  electron  optical  devices,  the 
material  on  lens  aberrations  may 
prove  of  value,  as  well  as  additional 
material  on  the  author's  work  and 
the  work  of  contemporaries  which 
has  not  appeared  in  other  textbooks 
of  this  type.— K.  A.  Hoaglanp, 
Tube  Engineering  Dept.,  Allen  B. 
Dll  Mont  Lahn.,  Clifton,  A’.  J. 


THUMBNAIL  REVIEWS 


i  TEI.BVISION-  INTERFERENCE  By  P. 

S.  Hand  anti  lie^tnington  Hand 

.  Iiuv.  lAaboratory  Advanced  Re.search^ 

,  South  Norwalk,  Conn.,  1951.  80  pagen. 

I  Hcnt  free  by  author  to  engineers  writing 
for  It.  Reprints  of  1.5  article.s  on  reduc¬ 
tion  of  Interferente  to  TV  reception  by 
r-f  heaters  and  amateur  radio  transmit* 
ters.  plus  notes  tabulating  common  types 
of  TVl,  TV!  due  to  faulty  television 
receiver  design,  common  cause.n  of 
in  amateur  tran.sn»itters.  and  .suggested 
circuit  changes  in  transmitters.  Refer¬ 
ences  to  niAny  other  published  articles 
are  al.so  given. 


I  THANSIB.V'rS  IN  fo\vf:h  .'^VSTKMS. 
Harold  A.  Feterson.  chairman.  E.  E.  l>ept.* 
I’niv.  of  Wise.  John  Wllev  &  Sons,  New 
I  York.  1951.  3ttl  pages.  |6..5o.  Results  of 
'  investigations  of  transient  phenomena  in 
;  electric  power  .systems  with  new  to<»ls  like 
the  (lifTerential  analyzer  and  transient 
analyser,  presented  In  convenient  form  for 
use  by  engineers.  Ibs»k  is  secondarily  In- 
tenfleil  as  a  reference  for  advanced  .'itiidy 
In  colleges. 


(’ME.MH'Al,,  SFECTHL>SCOFV.  Hy  Wal- 
I  lace  H.  Hrode.  American  Societx  for 
'  Testing  Materials.  IJMH  Race  St  .  I'hila- 
delphia.  52  pages,  $1.35.  1950  ASTM 

Edgar  Marburg  Lecture  covering  develop- 
I  nient  and  use  spectroscopic  ineth^ids  in 
analytical  contrc)!.  lustruments  covered 
I  include  .'Spectrographs,  photoelectric  densi¬ 
tometers,  recording  infrared  si>e<’trophoto- 
nieters  and  photoelectric  spectrophoto¬ 
meters. 


MnLESWOHTH'S  HANDBOOK  OK  BN- 
(HNBEHINU  roU.MI  LAE.  i':dited  by  A. 
I*.  Thurston.  K.  At  F.  N.  Spon  Ltd., 
London.  34th  Edition.  1951.  available  from 
The  McMillan  Co..  ♦?(>  Fifth  Ave.,  New 
York.  1672  pages.  $6.50.  ('ompletely  re¬ 
vised  and  reset  edition  of  b(M>k  first  pub¬ 
lished  in  1862.  presenting  charts,  dia¬ 
grams.  tables  aiKl  other  data  needed  for 
reference  In  civil  and  general  engineering, 
mechanical  engineering  and  <to  a  lesser 
extent  with  only  91  pages)  electrical  en¬ 
gineering.  plus  664  pages  of  general 
mathematical,  physii'a!  and  other  data  of 
use  to  all  branches  of  engineering 
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PRECISION 

POTENTIOMETERS 


ELECTRONICS.  INC 


THE  GAMEWELL  COMPANY 

NEWTON.  UPPER  FALLS  64  MASSACHUSETTS 


ZOPHAR  MILLS,  i 

1  T  2- 130  26th  Street 
Brooklyn  32,  N.  Y. 


CONDENSED  SKCIFKATIONS 
Total  rontaiK* 

PoKtfit  ,nntan«t  wHhin  bnnti  elicit 
Anilt  of  rotation. . . 

Wtiilit . 

Torqot  (Approimtlt) 

Witt . 

Rttolrition . 

Anyulti  teewtev . 

AMpliludt  teewtev . 

Mtiimini  voHt  toon  nindinf  ... 
Mtiimnn  ipttd  ... 

Eiptcltd  Lift  . . . . . 


RL  tt-C  RL  14-MS 

16.000  ±  10%  3S.400  ±  1% 

ApereiL»5%  99±^% 

4.7S  OL  1.S  Ibi. 

K  oe.  in.  S  01.  In. 

SO  Ni  to  O  to  Ni  to  O 

.4*  .t* 

±.6*  dfc.5* 

±.t%  ±.6% 

ISO  3S0 

60  tpti  60  ipa 

330,000  cycltt  t00,000  cycitt 

lllmlration  ihowt  EL-IIC  wit,  EL-I4MS  wit  it  appminMttly  twie*  «  lartt.  Minot  vwiotioin 
of  tfcoto  ttondord  doiignt,  ovoilobio  on  ipocial  ofdor,  ponnit  optiotion  ot  kigh  rotationel 
tpotdt  witk  MOM  lots  of  occorocy  bot,  witk  o  inbttontial  incrooto  in  onpoctod  lift.  Siw  and 
cotino  voitogot  oro  prodncod  iinoitanoontfy.  Ettitlanctt  otkot  tkan  tkoto  tkonn  okovo  am 
ovailoblo  witkin  ctrtain  limiti. 

FOR  COAVUrf  DiTAlU  UNO  FOR  BUUITIM  F-4t-A 


On  air  tines  all  over  the  world, 
thousands  of  Acme's  Radio  Range 
Filters  hove  given  faithful  service 
for  years.  Like  most  Acme  designed 
filters,  they  are  light,  compact, 
hermetically  sealed.  They  carry 
CAA  type  certificate  No.  1120. 
Write  for  catalog  sheet. 


OPHAR 


WAXES 

"COMPOUNDS 


Anti-Corona  high  hoot-raslmant  compounds  for 
Fly  Back  Tronsiormors. 

Waxes  and  compoimds  from  100°  F  to  285°  F 
Melting  Points  for  electricoL  radio,  teleylsion, 
and  electronic  componenta  of  all  types. 


Pioneers  in  hmgus-reslstant  waxes. 


I  Our  eifident  and  eicperienced  laboratory  stofi 
I  la  at  your  aerrica. 


ELECTRONICS 


V 
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i 


i 


Units  for  immediate  shipment: 

1,000  to  30,000  ohm  range. 

Special  resistance  values  made  to  order. 


coMMePct 

avenue 


UNION 
NEW  JERSEY 


A^PUCATlON-DfSIG^ED  RfS^STOffS  fOU  fifCTRON/CS  AND  /NSfRUMEN/r^  F/ON 


BACKTALK 

(contintted  from  pogo  1S4) 

board  were  not  yet  giving  satis¬ 
factory  performance,  we  were 
fortunate  in  having  a  small  number 
of  very  capable  civilian  electronic 
field  engineers  assigned  to  the  ship. 
The  equipment  deficiencies,  of 
which  there  were  many,  were  over¬ 
come  largely  through  the  efforts  of 
these  very  few  engineers  who  spent 
long  hours  of  hard  work  so  that  by 
the  time  the  ship  reached  the  for¬ 
ward  area  most  of  the  electronic 
equipment  was  giving  efficient  and 
satisfactory  performance. 

Not  until  there  is  devised  some 
additional  inducement  to  attract 
qualified  electronic  personnel  to  the 
services  or  to  retain  those  who  be¬ 
come  qualified  while  in  the  service, 
can  we  foresee  any  improvement  in 
the  service,  can  we  foresee  any  im¬ 
provement  in  the  military  person¬ 
nel  situation.  Until  then,  the  em¬ 
ployment  of  civilian  engineers  is 
one  way  to  get  the  job  done,  provid¬ 
ing  their  military  supervisors  are 
not  too  prejudiced  to  fully  utilize 
their  .services. 

Meanv'iile,  since  our  small  num¬ 
ber  of  civilian  engineers  has  been 
sharply  reduced  and  no  replace¬ 
ments  are  available,  if  any  military 
organization  having  "hordes  of  ex¬ 
pensive  civilian  ‘tech  reps”'  (to 
quote  Lieutenant  A.A.C.S.)  can 
spare  a  few  to  send  out  to  us  in  the 
vicinity  of  Korea,  w’e  can  assure 
the  engineers  that  they  won’t  have 
to  "dabble  at  building  little  items 
of  equipment”  in  order  to  occupy 
their  time,  and  we  can  assure  the 
United  States  Government  that  the 
salaries  of  the.se  engineers  will  be 
money  well  spent. 

We  respectfully  request  that  our 
,  names,  ranks,  and  the  name  of  the 
I  ship  to  which  we  are  attached  be 
withheld. 


Yoa  Pftebt  potiHoniiit  ol  Um 
coiHoct  of  Hi« 

two  boorioft  mppoftiot  tho  rote* 


I  Yeo  tot  food  rlfld  ItroiiMls  bo- 
MOM  tiiov  an  aootdod  iottfrotly 
wtlll  tflO  bOOBiRf  • 

Ttnoiooli  BoWtrod  to  oiids  of  ro- 
dtloiico  olooMiil  boforo  oiooMiiit* 
EMWo  roditaoco  cbcoM  li  aa  ioto- 
fral  port  of  Uio  boodnf . 

I  Yoo  tot  occoroto  Mttifit  ond  ro- 
Fo  Mttlfif  dot  to  ood-bockl^  tpHiii 
In  cootocl  foldt. 

f  Yoo  tot  O  Hot  rOBOlotiON  btMOM 
•  of  Ibt  4i3\4'  Itoflh  of  rtditaoco 
wiro  to  Hit  fpirol  tIoMtM. 

B  YooftlortBiftoActoolpoldIfoctly 
*•  pfop^ONtl  to  ibofl  retaition  wfdH 
to  ±:P.1  %  of  Ibo  total  riilitoNct. 
Evory  potootloontof  It  ootoioalk- 
otly  Moebtot  tottod  for  IlNoorilv 
ol  101  pototf. 


•  OIG  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATION 

... -  JANISVILLI  •  WISCONSIN 


THE  ECONOMICAL  SOLUTION 
where  moiiture  proof  resistive  ele¬ 
ments  of  comparatively  small  size  are 
required  for  commercial  applications 
Type  S-15  it  long  by  */. "  diam¬ 
eter;  type  S-30  measures  V."  by  V. " 
diameter  Both  types  are  moisture 
proof  and  capable  of  high  perfon nance 
over  long  periods  of  continuous  ser¬ 
vice  IN-RES-CO  Resistors  for  every 
ordnance  or  civilian  requirement  are 
available  at  a  cost  that  solves  circuit 
design  problems  both  performance- 
wise  and  cost-anse  Check  up  now.  on 
the  complete  line  of  IN-RES-CO 
quality  wire  wound  resistors 


Motional  Feedback 

Dear  Sirs: 

In  Backtalk  of  your  June  issue, 
R.  H.  McGregor,  in  commenting  on 
the  idea  of  improving  loudspeaker 
response  with  motional  feedback, 
remarks  that  he  and  a  Mr.  R.  War¬ 
ren  applied  for  a  patent  on  the  tech¬ 
nique — which,  by  implication,  was 
not  awarded. 

Now,  there  exists  a  lengthy  his¬ 
tory  of  prior  art  in  this  field.  I  be¬ 
came  interested  in  the  same  subject 


fOI  JAN  SPlCIflCATION 
tfsisroRS 


COAtwIt  th« 


DKtmtor,  r»I  —  ELECTRONICS 


Microdioi  it  c»mpot«d  of  two  eoocofi< 
tricolly  mounted  diolt  .  .  .  out  for 
covotiMf  Inatmeota  of  eoch  tom  ood 
the  odiof  for  coufitinfl  lumt.  The  in* 
cremenlol  diol  hot  100  eqool  divitiont 
and  it  otioched  rifidly  to  the  ihoft  »o 
there  it  no  bockloth.  Thot  the  contoci 
petition  it  Indkoted  to  on  indeied 
occerocy  of  1  port  in  1000.  Rototion 
It  continuowt  in  either  direction.  There 
ore  no  ilopt  on  the  Mkrodioi  atte  mbiy . 


COMPACT. ..Mkrodiol  hot 
0.0.  at  Mkropot .  . .  reoeiret  no 
ponel  tpoce. 


CHAR  RIAOINO  ...  Forced  fott* 
reodinf  teats  showed  only  1/SOth  ot 
mony  errors  with  Mkrodioi  open  win* 
dow  ot  with  next  most  legible  diol. 
Tom  eoonter  ditlintwithet  between  0 
ond  10  tom  reodinft,  ond  occelerolet 
to  Ovoid  confotion  on  reodinft  near 
intefrol  lomt.  Precise  reodinft  ore 
mode  from  lorfer  diol  with  moximem 
leporotion  of  frodootions  ond  wide 
onfle  visibility. 

CONVINIINT.  .  .  delivered  com¬ 
pletely  otsembled  with  diolt  lyn* 
chroniied.  Eotily  mounted  in  o  few 
seconds.  All  diols  moy  be  locked. 


MiINTOSH  ENCINIERING  lAIORATORIES,  INC. 
320  Water  St.,  Binghom'en,  N.  Y. 


SEND  NOW  FOR  B-A’s 
136  BIG  PAGE 

[UE  CATALOG 


electrical 

and 

electronic 

applicotions 


MICRODtAL 


TEN  TURN-COUNTING  DIAL 


Steatite,  ceramic 
&  lava  insulators 


Custom-molded,  eitrudid  or 
mechined  to  close  tolersoces 
to  meet  mur  euct  specifica¬ 
tions.  Prompt  delivery  it  lew 
cost  on  lerpe  or  small  ordtrs. 
Ovtr  half  a  cantury  of  sarvica 
Is  your  luarantto  of  complota 
satisfaction. 


mcummitmtisof 

poiuut-smmtAiffiAmf 


I  RURSTIIN-APPliBEE  CO. 

I  1012-14  McGee  $t. 

I  Kofisos  City  6,  Mo. 

I  Send  your  i952  cotaiog  to 


ptne  auT  tooay.  iiiustraud 
bulletin  with  compltte  teclMi* 
cel  date  will  be  sent  on  requeit 


Name 


I  Address 

I  City 


Slot* 


1423  37th  St.,  Srooklyn  IS,  Naw  York  •  GESnay  S-II44 
West  Coast  fiepmentotivo: 

S.  Siefel,  lias  So.  La  Cienapo  tlvd.,  Los  Anpoles  IS,  Calif. 
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distributors  for  30  years 
of  radio  and  electronic 
components  fo,r  all  your  nei 


ADiO  IRE  ELEVISION 


NEW  YORK  13,  N.Y. 

100  Sixth  Avenue 
WAIker  5-8883 


NEWARK  2,  N.  J. 

24  Central  Avenue 
MArket  2-,1661 

BOSTON  10,  MASS. 

110  Federal  Street 
Hubbard  2-7850 


SONOTONE  SAYS 


""in  combination  the  response  indicotor 
ond  sonic  onolyzer  have  facilitoted  the 
investi9ation  of  frequency  response  and 
signol  anolysis."" 


Panoramic  Sonic  Anolyser  AP>1 
Automoticolly  seporotes  frequency  compo¬ 
nents  of  oudio  woves;  meosures  frequency 
ond  omplitude.  AP-I  tunes  repetitively^ 
once  per  second,  through  o  frequency  ronge 
from  40  to  20,CK>0  cps. 


Ponoromic  Sonic  Response  indicator  6-2 
Determines  amplitude  vs.  frequency  chorocter- 
istics  of  systems  l^tween  40  ond  20,000  cps. 
Used  for  reseorch  development  or  production 
line  testing  of  omplifiers,  speokers,  filters, 
tronsmission  lines,  receivers. 


PANORAMIC  CAN  FACILITATE  PRODUCTION! 
WRITE  FOR  COMPLETE  DETAILS  TODAY. 


10  South  Second  Ave.,  Mt.  Vernon,  N.  Y. 
Mount  Vernon  4-3970 


Custom  assemble  your  own  high 
fidelity  phono  •  radio  •  television 
ensemble.  All  famous  name  com¬ 
ponents  at  lowest  prices.  Send 
for  Free  hi-fi  catalog  to  Dept.  E. 


100  SIXTH  *VE 

DiY.  nADio  wmf  reicvisiON.  inc. 
fO»  CUSTOM  RADIO  AND  TV  COMPONENTS 
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BACKTALK  (continued) 

a  few  months  ago  (having  thought 
of  the  scheme  for  the  first  time 
while  reading  about  a  feedback- 
controlled  magnetic  cutter)  and 
!  have  compiled  a  modest  bibliog- 
i  raphy  since  that  date.  To  the  best 
of  my  present  knowledge,  the  earli- 
e.st  reference  consists  of  the  English 
patent  No.  231,972  with  application 
date  Jan.  29,  1934.  The  inventor 
was  P.  G.  A.  H.  Voigt,  and  the  in¬ 
vention  relates  to  the  identical 
bridge  scheme  suggested  by  Mc¬ 
Gregor  and  Warren.  According  to 
Voigt  {Wireless  World,  Dec.  1947) 
the  circuit  “.  .  .  never  went  into 
commercial  production,  as  it  was 
judged  to  be  a  little  ahead  of  time.” 

It  might  be  added  that  such  men 
as  U.  T.  H.  Williamson,  Research 
Department,  Ferranti,  Ltd.  (Wire¬ 
less  World,  Oct.  1947) ;  Dr.  H.  F. 
Olsson,  RCA  (“Elements  of  Acousti- 
:  cal  Engineering”,  1947  edition,  p 
158-159) :  J.  de  Boer  and  G.  Schen- 
kel,  N.  V.  Philips,  Gloelampen 
Fabrieken,  Holland  (Journal  of  the 
Acoustical  Society  of  America,  Sep. 
1948) ;  J.  G.  Woodward,  R.C.A 
(RCA  Review,  June  1950)  and 
others  have  done  work  in  this  field. 

In  general,  it  would  appear  that 
improved  results  can  be  obtained, 
but  only  at  the  cost  of  involved 
analysis,  careful  design,  use  of 
wide-band  circuits  and  extensive 
experimentation. 

'  Herman  H.  Lowell 

Phuffiri.nt .  Krseurch  Staff 
\  A.  r.  A. 

Printed  Circuits 

Dear  Sirs  : 

The  writer’s  attention  has  been 
drawn  to  an  article  appearing  in  the 
Augu.st  1951  issue  of  ELECTRONICS 
under  the  caption — “Circuit  Print¬ 
ers  for  Flat  and  Cylindrical  Sur¬ 
faces”  (page  178.).  The  article 
states  two  semiautomatic  machines 
have  been  developed  at  the  NBS  for 
printing  on  electronic  circuits. 

The  description  given  in  the 
article  of  the  fiat  printer  conforms 
to  claims  covered  in  the  writer’s 
patent  No.  2,229,346 — dated  Jan. 
21,  1941,  entitled  “Multi'-olored 

Printing  Machine  for  Glass-Metal 
and  the  Like”.  This  machine  was 
originally  developed  for  printing 
on  dials  etc.,  while  there  may  be 
some  change  in  the  construction  the 
I  operation  and  principle  employed 


nujt  tor  I.F.  Alignment^ 
Factory  or  Service  Lab. 


ELECTRONICS  COMPANY 

21  COTTAGE  ST  BAYONNE  N  J 


^  ^ Made,  Iq  ydiiiT  specific  specifications. 

Accurate  to  the' minutest  tolerance.  Exacting 
\  \g\\^  \  in  performance — with  thorough  dependability.  . 

^  \  \  \  ^ 
♦  \  \  r,v*'*'*  \  .  Whether  one  or  a  million,  you  get  prompt 
\  \  CtY  \  shipment.  Made  by  craftsmen  with  a  quarter 

(^entury  experience. 

n  u$  detailed  description  and  quantity  lor  prices 

k  ^  U  MICHAEL  STAHL,  Inc. 

k  /  2 1 5  Fulton  Street  New  York  7,  N.  Y. 

[if  iriririririf'kititiriririrififirit  -k 


15  lEEKMAN  ST..  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlandt  7-0470 


atchless  precision  in  miniature  slip 
ring  assemblies  and  commutators 


MODEL  50 


for  synchros,  gyros,  comput- 
ors,  resolvers,  instruments  and 


SPECIFICATIONS 

•  HKiH  OI  TPI  T  1  volt 

9  Ol’TPl’TS  s  xial  freqs. 

•  RANGE  a  lo  sii  .M  C 

•  ACGIRAGY  —  .111^ 

•  MODI  I.ATION  ^IKI  C.viles 


ttrmiitMt 


Write  for  illustrated  brochure 

CREST  LABORATORIES  INC 

Whitehall  Building 
Far  Rochaway.  L.  I..  N.  V. 


Voltage  Regulated  D.  C. 

POWER  SUPPLIES 


Input:  10S  to  125  Volts  A.C. 

Output;  80  to  350  rolts  D.C.  ®  275 
mo.  reguloted. 

0  to  -150  volts  DC.  (S)  5  mo.  VR 
tube  regulated 

6.3  volts  ot  10  amps.,  C.T.  unregu- 
loted 

Hum:  less  thon  5  millivolts 
Regulation:  Better  thon  '2%  from  no 
load  to  full  load 

Writt  tor  fully  detaileil  bulletin. 

RATORIES 


Model  rrS30 
ALSO  AVAILABLE 
Model  #520:  80  to  325  V.  at  150  mo. 

Model  #540:  80  to  375  V.  at  450  mo 
Model  #550  :  0  to  5  KV  ot  300  mo  (unreg 
uloted) 

MANSON  LAB 
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■ACKTALK 

does  not  deviate  from  the  claims  in 
the  aforementioned  patent. 

Again,  in  the  same  article  refer¬ 
ring  to  the  cylindrical  surface 
printer  it  states,  “The  printer  de¬ 
scribed  differs  from  a  conventional 
printer,  in  that  the  squeegee  re¬ 
mains  stationary,  and  that  the 
screen  moves  forward  on  one  stroke 
and  backwards  on  the  next.” 

In  the  writer’s  patents  No. 
2,060,385  and  2,085,126  of  1936  and 
1940  the  squeegee  is  stationary 
and  the  following  excerpt  from 
patents  referred  to  the  forward 
movement  and  the  backward  move¬ 
ment,  as  follows :  Claims  5-6-7-8-10 
and  11  in  Pat.  No.  2,060,385  and 
reading  “the  said  printing  frame 
being  adapted  and  arranged  to 
print  an  article  on  either  the 
forward  or  backward  movement  of 
the  frame” — i.e.  the  frame  in  this 
case  is  the  screen.  In  Patent  No. 
2,085,126  (an  improved  machine) 
claims  9  and  10  reads,”  a  squeegee 
pressing  against  the  bottom  of  the 
printing  frame  (the  screen)  means 
whereby  the  said  squeegee  is  raised 
at  both  the  forward  and  backward 
stroke  of  the  printing  frame,  (the 
screen). 

It  is  quite  clear  from  the  above 
patents  the  claim  that  the  above 
developments  were  made  by  the 
NBS  is  both  erroneous  and  mis¬ 
leading. 

Dr.  Frederick  S  hurley 

Bureau  of  1ndu9trial  Cheinie<it  Ret^arch 
Windsor.  Ontario.  Cnnodo 


EIMAC  FINGER  STOCK 
Now  avallablel 


Silver-plated,  spring  alloy,  pre-formed 
finger  stock  especially  suited  for  elec¬ 
trical  “weather-stripping"  for  TVI- 
proofing  cabinet  access  doors,  etc.  Also 
ideal  for  making  coaxially  constructed 
tube  connections  and  many  other  uses. 
Available  in  17/32",  31/32",  and 
1  %  "  widths. 


•  Write  for  new  Eimac  Catalogue 
Summary  showing  Eimac  tubes 
and  other  accessories. 


EiTEL. McCullough,  inc. 

San  Bruno  •  California 


SUPERIOR  STEITITE  AND  CERAMIC 


Vidicon 

Dear  Sirs: 

The  article  in  your  May  1950  is¬ 
sue,  “The  Vidicon  Photoconductive 
Camera  Tube”,  by  P.  K.  Weimer, 
S.  V.  Forgue  and  R.  R.  Goodrich, 
was  of  the  greatest  interest  to  me. 
In  connection  with  this  article,  may 
I  call  your  attention  to  the  follow¬ 
ing  facts. 

In  the  August  1935  issue  of  Radio 
News  I  publi.shed  the  description  of 
an  invention  of  mine  which  relates 
to  a  television  camera  tube  and  con¬ 
tains  some  useful  suggestions  now 
being  employed,  after  I  had  been 
unsuccessful  in  trying  to  sell  it  to 
RCA.  There  is  a  striking  similarity 
between  my  invention  and  the  Vidi¬ 
con,  because: 

In  both  inventions  there  is  a 
cathode-ray  pick-up  tube  with  a 


Custom-molded  to  your  specifications.  Low-loss  factor;  dense,  high  me¬ 
chanical  strength.  We  are  equipped  to  serve  you  quickly  and  efficiently. 


STEATITE  &  CERAMIC  CORP. 


32-49  GALE  AVENUE,  LONG  ISUND  CITY  1,  N.  Y. 
West  Coast  Representative:  S.  Siegel,  1145  So.  La  Cienaga  Blvd.,  Los  Angeles  35,  Calif. 
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development 
and  production 


METALLURGISTS 


■ASI,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  and 
ribbon:  flat,  grooved,  crowned. 

Grid  wire  electroplated. 

Alloys  for  special  requirements, 
bare  or  enamelled. 


farthf  dmtailt  ypon  reenert. 


SECON 


METALS  CORPORATION 

J28  Eojf  45rti  Stre«t,  New  York  17,  N.  Y. 
MUrrov  Hill  7-1594 


★PLASTICS 


OOtfSlf  BAMMl 

ADVERTISING 

Advertitinf  men  sgree— to  do  s  complete 
odvertitinc  iob  you  need  the  double  effect 
of  both  Dbplay  Advertittng  and  Direct 
Mail. 

Dttplay  Advertittng  keepc  your  name 
before  the  public  and  builds  prettige. 

Direct  Mail  tupplementt  your  Display 
Advertising.  Xt  pin-points  your  message 
right  to  the  executive  you  want  to  reach 
—the  person  who  buys  or  influences  the 
purchases. 

In  view  of  present  day  difficulties  m 
maintaining  your  own  mailing  lists,  out 
efficient  personalised  service  is  particularlv 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want. 

Ask  for  more  detailed  information  to* 
day.  You’ll  be  surprised  at  the  low  over* 
all  cost  and  the  tested  effectiveness  of 
tlwe  hand'picked  selections. 


McGraw-Hill  Publishing  Co.,  Inc. 

IM  WmI  41ii4  S«.,  N«w  Toll  IS,  N.  T. 


for  Civilian 


★MOLDING 


for  Defense 


INSULATOR  STANDOFFS 

I03A.I  103A-2  >03A.4 

i  flf  i/L^ 

/  /  W^DY  OF  MINERAl-RUEO  MEIAMINE 

I  /  •  HOT  TINNED  FOR  EASY  SOIDERING 


THREADED  INSERT,  CAD.  PUTED,  FOR  SECURE  MOUNTING 


•  POSITIVE  INSULATION  RETWEEN  BRASS  INSERTS 
OVERALL  STURDY  CONSTRUCTION 


We  take  pride  in  the  part  we  are 
playing  in  the  development  and  pro¬ 
duction  of  the  intricate  moldings 
used  in  the  latest  type  aircraft  com¬ 
munication  equipment  developed  by 
COLLINS  RADIO  CO. 


2039  CHURCHILL  STREET 
CHICAGO  4  7,  ILLINOIS 
Moldars  of  Tharmosattinff  Ploslict  for 
tha  Elactricol  Industrias 


I  AHN.  RADIO  MFRS.:  w.  ora  currantty  atolding  inony 
I  plastic  Jon-Typa  componants  of  Hio  kilast  govarnmant  oircroft  rodio 
I  aquipaiant.  Inquirhi  oro  mvrlod. 


Trr*  302  "DcUltf 

---  TIm  «  Em  cowwwecciAlly  4««4l«blr  AMrikMitcd- 

[  I  pwametef  Imb*  capable  o»  providinc  coAiimsokiJy 

I  I  wanable  (wir  arfay  from  kto  to  O.S  microacccsnd.  In 

_ i  t  trAnwnisHon  cboractenuict  we  fw  tuper«>r  to  thaw 

ass  AIS  Tcsr  MULV  of  electron  tube  delay  cvcuiu,  wlira-aofMC  Ihw.  op 

other  delay  sytteiaH.  Puhe  reBponw  of  Type  W2  van- 
f  A  able  delay  h«e  may  be  wen  on  the  left  oociUosranH 

I  \  Upper— Waveform  of  a  ten  puhe  havMtt  Q.2f  imcro- 

J  V  aacemd  diaranon.  Lower— Waveform  of  the  tome 

AfTia  aa  us  CCLAT  poke  after  bemg  delayed  S.S  microaecond  by  Type 

)S2  vanable  delay  line. 


SRtCIFICATIONS 

Time  Delay:  Chasa<teaistm:  Imkoanc  e: 

Contimaoudy  varublr  from  0  to  0.6  micro*  960  ohms  nominal, 

accond.  Attenuation: 

The  aiccnuacion  ui  db  per  100  millimtcro- 
UnE  Time:  second  delay  »:  approximacely  zero  below  I 

0.00012  y/t  microaecond.  where  t  ia  the  me.  0.)  at  9  me.  0.99  at  10  me.  IJ  at  20 

amount  of  delay  in  mtllimtcroaecond.  me,  and  1.9  at  90  me. 

ADVANCE  ELECTRONICS  CO..  P.  0.  Box  394,  Passaic,  New  Jsney 


Little  tiOHcibof  facts  aboat  aapaeltor; 

Iha  ■havl  te*  braohdswB  TaUag*  tt  m  iraU  wnd*  O.C 
i^oallui  Ml  IMS  ftoB  1 1>  a  Hbm  Oa  MiMi  wnUaa 
TOhf  oi  M* — 

I  =  s  X  a  Mia 
B  =  IraafcdaapB  aellM* 


niDOITIlAL  CAPAClIOaa  ora  aaTOtytagly  baM  la  Ihla 

iaarakL 

DaataaM  ia*  aoalaaa  aaSatg  oad  lha  Mallaat  paaalbla 
TehoM,  nDDSTllU  CATACtTOU  oia  Oa  aaal  wtdalr 
4aa4  aapodlet  ia  ladaaMai  appUaoUaas. 

waiTi  TODAY  roa  oariuuD  cataxoo 


UllNDUSTRIAL  CONDENSER  CORP. 


Watcii  nut 
(Baca  fa 
a  t  fe  a 

caaBcItoi 
lacN  tkat 
will  kaia 


AM  Brlndaa/  CHit 
134S  N.  CoManiia  A 
CkKawa  ia.  llUaal. 
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BRILLIANT 

PERFORMANCE 

R«ordin«  tnginlers  have  learned  to  rely 

on  Ampex  for  top  performance  in  both 
the  audio  and  instrumentation  fields. 
Mechanical  flexibility  and  reliability,  incorporated 
into  Ampex  Recorders,  arc  a  bulwark  to  their 
unequalled  performance.  Through  long 
gruelling  hours  of  continuous  serstce  the  precision 
built  Ampex  delivers  reliable  performance 
with  minimum  upkeep  time  .  .  . 
that's  «  hy  Ampex  has  unchallenged  leadership. 

Exclusive  INTERCHANGEABLE  TAPE  Feature 
How  »ell  Amrex  has  learned 
to  build  unrisaled  accuracy 
into  Its  products  is  well 
prosen  by  the  inttfthange- 
ahU  tjpf  feature.  Ampexed 
tape  plays  back  on  any  Am 
pex  Recorder  « ith  the  same 
timing  and  response  as  it 
would  on  the  machine  that 
made  the  original  recording  ! 


V  •  M 


Nt 


•  CONSOLE 


PORTABLE  in  twin  cases 
RACK  MOUNTING 


Complett 

Sptcificaiiomt 

and  other  useful  infor- 
motion  it  ovoiioble 
without  obligation  on 


MAGNETIC  TAPE  RECORDERS 


AMPEX  ELECTRIC  CORPORATION 

Uistribulors  in  Principal  Cities 


Redwood  City,  Calif. 


IHlAGMETfC,  CONTROL 


ANiyjFICR^  &  lF_y  STEM  s 


LOW  LEVEL  AND  POWER  APPLICATIONS 


Servo  Amplifiers 
Voltage  Regulators 
Current  Regulators 
Frequency  Regulators 
D.C.  Amplifiers 
Magnetic  Multipliers 
Eiponential  Modulators 


Magnetic  Thermocouple  Converters 
Magnetic  Strain  Gage  Converters 
Magnetically  regulated  D.C.  Pow^r  Supplies 
Magnetic  Relay  Components 
Computer  Circuits 
Mognetic  Modulators 
Differential  Modulators 


Control  systems  for  automotic  flight,  fire  control,  guided  missiles,  nuclear  opplicotions, 
antennas  and  gun  turrets,  commercial  power  omplifiers,  industrial  ond  production 
machinery. 


Open  frame  or  hermeticolly  sealed  construction  in  accordance  with  current  govern¬ 
ment  specificotions.  Miniaturized  or  standard  sizes. 


Your  specifications  or  schematics  will  receive  the  prompt  attention  of  our  engineering 
deportment. 


BACKTALK  •  (continued) 

transparent  conductive  coating  on 
a  glass  surface  upon  which  a  thin 
.semiconducting  layer  is  deposited. 
The  arrangement  is  in  both  cases 
such  that  light  from  a  scene  is  fo¬ 
cused  through  the  transparent  coat¬ 
ing  on  the  semiconductive  layer, 
while  the  cathode-ray  beam  sweeps 
over  the  opposite  side  of  the  .semi¬ 
conductive  layer.  The  principle  of 
operation  of  both  inventions  is  the 
same,  and  both  are,  amongst  others, 
based  on  the  photovoltaic  effect. 

The  above  are  the  important 
characteristics  of  the  camera  tube 
known  today  as  Vidicon.  No  other 
previous  publication,  except  mine 
mentioned  above,  described  such  a 
feasible  arrangement;  not  even 
Campbell  Swinton  in  his  letter  in 
1926  (.see  Campbell  Swinton’s  letter 
to  S'ature,  1926,  118,  p.  590),  in 
which  he  describes  an  arrangement 
where  the  light  l)eam  and  the  cath¬ 
ode-ray  beam  strike  the  .semiconduc¬ 
tive  target  which  is  deposited  on  a 
metal  plate  (which  words  imply 
nontransparence)  from  the  same 
side.  As  Campbell  Swinton  put  it: 

“.  .  .  transmitter  apparatus  con- 
si.sted  of  a  home-made  Braun  oscil¬ 
lograph  in  which  a  metal  plate 
coated  with  selenium  was  substi¬ 
tuted  for  the  usual  fluorescent 
screen,  the  image  to  be  transmitted 
being  thrown  by  a  lens  upon  the 
selenium  surface  and  the  end  of 
the  cathode-ray  beam  being  caused 
electromagnetically  to  traverse  the 
projected  image.” 

However,  in  reply  to  an  inquiry 
of  mine,  RCA  states  that  there  is 
a  technical  difference  between  the 
Vidicon  and  my  invention,  because 
the  target  de.scribed  in  my  Radio 
\ew8  article  “appears  to  be  a  low- 
resistance  photovoltaic  target”  and 
the  target  in  the  Vidicon  a  “high- 
resistance  photoconductive  target”. 

This  is  just  another  way  of  inter¬ 
pretation  of  the  Vidicon’s  opera¬ 
tion,  which  I  can,  to  my  deepest  re¬ 
gret,  not  accept. 

Although  my  above-mentioned 
paper  was  published  in  this  country 
in  19.15  and  I  had  discussed  this 
invention  of  mine  with  RCA  prior 
to  its  publication,  it  has  been  in¬ 
cluded  neither  in  the  references  of 
RCA’s  Vidicon  paper  nor  in  the 
paper  of  A.  Rose  and  H.  lams  (Tele¬ 
vision  Pick-Up  Tubes  using  Low 
Velocity  Electron  Beam  Scanning, 
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Kurliiigt4»n,  N.  J 
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lilts  in  th**  ami 
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KrcMiklin**  A>enup.  K<s«t<>n  15.  Mass. 


Itadlo  and  Kl^snrontc  f*«tnoiiltlnt(  and 
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H>«tenis  Ecutim^nic 
iH'Drral  and  Laboratory 

121  Sisifica-r  l^Iace.  Muiiantn^k.  N.  Y. 


An«Hes 

I'allfomla 


I VtvlHpni^nt  4k  ]iaoula<-tur«  of  High  Spet-d 
Moving  Film  ('aiufrait  for  OacUlographg  A 
Strnbrwooplr  l*hntv  graphy. 

IMO  riia^flrld  Hna4l  Hlrmlngham,  Mlrhlgtn 


Kadio  and  fnectronit 


KLKCTHIFAL 
ll>l>KAt  Lir 
Continental  II  11 


CROSBY  LABORATORIES,  INC. 

iVurrjy  G.  Crosby  6  Staff 
UuUo  -  nartnaiic  Kagtnerring 
Ktstearch  4k  Development 
FM.  ikMnmumcations,  TV 
Test  Kqulpmeot 

<dA>-en,  Laboratory  4i  Model  Slxgt  at: 

12t>  Herriidw  Rd..  Mineola.  N.  Y. 

Ijanieo  City  7  it2H4 


R.  W.  HODGSON 

FATUNT  Ata:.NT  N1*»X'1ALIZINU 
LN  EL»XTIU>.VI(« 

Begbitered  to  l*ract|r«>  Before  tlie  1*.  N.  4k 
I’Vrelgn  l*atent  tMn4**s« 

Ufllce  H4MN>  LexingtoQ  Ave..  Holivaood  3A.  Calif. 
All  Mail  to  Box  k74.  Sherman  Uaks.  calif. 
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EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

Consulting  Engineen 


MEASUREMENTS  CORPORATION 

Rtfetrch  &  Manufacturing  Enginters 

llarrv  W.  Ilmtck  ^  Jerry  B.  MInter 


ALFRED  W.  SUTTER 

Consulting  Eng/nt-er 

t  ONTRACT  NBOOTIATION  A  R>;-N>XJ<mATION 
IlkXI^MATBtN  •  rURMINATION 
l’H^S•^R^31^:VP  ADMIMSTRATION 
141  E.  44tb  St..  N  Y.  IT.  N.  Y.  Murray  HUl  J-W55 


Eugene  Mittelmann,  E.E.,  Ph.D. 

Consultif/g  Enginttr  &  Physicist 

High  KmjuetM'.v  Heating  IiidtiHfrlal  >3ertroni'‘s 
Applied  lliyslca  and  Mathunatlcs 

r>40  W.  Washincton  Bbd.  Chicago  0.  111. 
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TELECHROME,  INC. 

Electronic  Design  Specialists 

CtkLOR  TEL4;>’iSl(kN  KQC11*MENT 
Flying  Spot  Scanners.  Color  Syntheslxera.  Kayera. 
Monlton.  (Kv’illoaoopes  and  Related  Apparatug 

J.  R.  PopklQ-CTurmgn,  eret.  4  Ck.  Bngr. 
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NIAGARA  ELECTRON  LABORATORIES 

CUNSCLT.ATHtN  HIXHIN  ■  COXSTltCtTUtN 
MFC  TIIK  THKIIMIN'AI*  RKl^lY 

Sttedaiiriiig  m  golutiiHi  of  problems  of  electronic 
and  ele*  tni  pbvsical  in^rnmientation  for  the  re¬ 
search  or  analytical  lalxiratory.  Imluntrlal  plant 
problem^  also  lntlte«l. 
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LABORATORIES,  INC. 

R.uito  Communications  Eifutfintent 
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PHYSICAL  RESEARCH  ASSOCIATES 
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High  gain  lVle\i!tion  Ke«*et>tDg  Arrays.  Regulateil 
IVmer  Supplied.  Um  Ught  l4>sel  Iietecllnn  A 
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row  Band-width  Atuplillers.  iHnamlc  Omdemter 
Ele«tn*meters. 
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HERMAN  LEWIS  GORDON 

RegiftertJ  Patriit  Attorney 

I’aietit  Investigations  and  (tpinions 
Warner  Biiihlmx.  Washington  4.  D.  C. 

N.Vional  24it7 


WHEELER  LABORATORIES,  INC. 


(Ym->iiltlng~  Rettearch  I kevelopment 
K  F  CYrrult*  lAnea  Antennae 
Microwave  4  onipooente  Te«t  f>iuipment 
Harold  A.  Wheeler  and  K&glnearlng  Staff 
tlreat  Neck.  N.  Great  Neck  t-7806 


PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineers 

.\nalvsis  and  Kvaliiaiion 
•g  Radio  Syeteiiis 
Research.  Itevelopnient  and  lb*sign 
of  Spe«-ial  nertronic  >eiuipnient 
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ALBERT  PREISMAN 

CnosHttiHR  Eiigiiieer 
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Amptitieis.  I’haeing  Networks, 
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JOSEPH  RACKER  COMPANY 

RaJar  Corntnltanii  6  Editors 


IVrhnical  Manuala 
Research  and  Ikevelopaaeot 
S7  Went  44th  Street.  New  York 

Murray  Hill  7  3139 


HOGAN  LABORATORIES,  INC. 

John  V.  K  Hogan.  I^ew. 

AppUt'd  Rnearch,  Development,  Engineering 
Rhi.  1019  Kxivpthmaiiy  omipetent  btafP. 
Hertronlt  s.  Optlce.  Mechanisms,  Facsimile 
Communication.  (HevAro  sengltive  recording 
media.  Instrumentation. 


DUBROW  DEVELOPMENT  CO. 

Pe'ign  —  Development  —  Af^r. 


SKINNER,  HARLAN  AND  IRELAND,  INC. 

Consulting  Engineers 


ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 


FREDERICK  P.  WARRICK 

Engineering  Consultant 


HANSON-GORRILL-BRIAN  INC. 

Products  (j  Al/je.  Development 


THE  TECHNICAL 
MATERIEL  CORPORATION 


Communications  Consultants 


Professional  Services 

Consulting — Patents — Design — Development — Measurement 

in 

Radio,  Audio,  Industrial  Electronic  Appliances 
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SPECIALISTS  IN 
HIGH-SPEED 

electron  tube 


Kahle's  40  years  of  eipericnce 
eliminate  trial  orders  and  ex¬ 
perimental  set  -  ups.  Standard 
toolings  for  all  tube  manufac¬ 
turing  eventualities  alreadY  have 
been  tested  and  approved.  Tb  s 
means  that  Kahle  con  assemble 
mochines  for  everything  from 
sub-miniature  to  largest  TV-pic- 
ture  tubes  to  your  exact  speci¬ 
fications  ...  at  fewer  costsf 


ENGINEERING  CO. 


#1463  EXHAUST  MACHINE  for 
MINIATURE  TUBES  (48-POSITION) 
All  degrees  of  optrition  from  manual 
to  completely  aui..i.>atic.  Production 
limited  only  by  pump  equipment  or 
loading  speed  of  operator. 


Machinery  tor  alt  types  at 
electron  tubes  and  rented 
glass  products 

Consultations  invited  Write 
today  for  our  new  catalog 
with  complete  details. 


jg  1309  Seventh  St.  North  Bergen,  N.  J. 

\Vi' 

PtW  INSTRUMENTS 

Precision  built  DoJUR  IVi"  Instrumonts 
for  lypplleotloni  vehero  space  muse  be  con¬ 
serve.  DeJUR  rugged  construction.  Both 
models  In  all  ranges  and  sensitivities.  Ex¬ 
ternal  shunts  and  muHIpllors  available  for 
various  ranges.  Complete  magnetic  shield¬ 
ing  and  methods  of  lighting  scales.  Ap¬ 
proved  source  for  Govommont  Services. 
ACTUAL  SIZE 


•  DC  VOlTMnEIS 

•  AMMETERS 

•  MIUIVOIT  METERS 

•  MIUIAMMETIRS 

•  AC  RECTiriER  TYPES 
(soH-coetelned). 


AUo  ovoilobU  *  *  4"  ponsl  imtsrs 

in  oil  standard  rangss.  JAN-1-4  and  A.  S.  A. 


[.ll-l'JttMt.tf.U-lMatj 

AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y. 


Proc.  IRE,  Sept.  1939),  which  it 
listed  as  reference  in  the  Vidicon 
paper. 

According  to  an  RCA  letter  to 
me,  the  authors  of  the  Vidicon 
papter  did  not  have  any  knowledge 
of  my  1935  article. 

Victor  A.  Babits 

Het\nne\af.T  Polytechnic  Inetitutf 
Troy,  VeV  VorJk 


Cracks 

Dear  Sirs: 

The  method  described  to  get  a  pic¬ 
ture  of  cracks  in  gun  barrels  (Sept. 
1951)  has  been  originated  by  my¬ 
self  and  not  by  the  authors. 

Four  years  ago,  1947,  the  Water- 
town  Arsenal  published  in  several 
magazines  a  “new”  method  of  de¬ 
tecting  flaws  in  ferromagnetic  ma¬ 
terials.  A  paper  was  presented  at 
the  ASTM  meeting  1947  by  C.  H. 
Hastings.  The  method  consisted  of 
using  a  rotary  magnetic  eye  and 
recording  the  output  on  a  strip 
chart  as  a  continuous  line  with  pips 
where  there  was  a  crack.  In  the 
discussion  of  Mr.  Hastings’  paper 
(published  in  ASTM  Proceedings, 
1947,  page  651)  I  suggested  the  use 
of  a  facsimile  recorder  to  get  a 
perfect  picture  of  the  cracks.  In 
further  correspondence  with  the 
Watertown  Arsenal  I  recommended 
use  of  an  Alden  facsimile  recorder 
with  a  rotary  helix,  the  very  same 
as  used  now.  I  offered  my  services 
to  develop  such  a  recorder,  but  I 
was  only  told  that  I  might  bring 
such  a  recorder  myself  to  Water- 
town  and  the  Arsenal  would  test 
it.  The  Arsenal  was  also  informed 
that  I  had  filed  a  patent  two  years 
earlier,  meanwhile  issued  as  No. 
2,447,018. 

I  would  appreciate  if  the  readers 
of  Electronics  would  be  informed 
who  had  actually  originated  the  re¬ 
cording  method  for  cracks  and 
flaws,  picturing  them  with  a  fac¬ 
simile  recorder. 

George  Keinath 

Larchmontp  Sexc  York 


Electronics  Quiz 

Last  month’s  quiz  problem  involved 
the  circuit  of  a  test  set-up  for  de¬ 
termining  the  plate  characteristic 
of  a  tube.  The  circuit  is  shown  in 


•  [  fOP  THE  FIEIJD.PfIeIi’E 

JkH¥^ 


^PF#4!  E&fjPbN 


FINE  RIBBONS 
OF 

TUNGSTEN  oiid  Molybd«RuiN 

Quality  and  occuyocT  la  auf  loMea- 
ttPB  ol  ToaoBlaa  4  MolybdMUB  1^ 
bpBt  hoT*  caaroeturlsad  ew  Mrriea  I* 
Oactroalc  ladustry* 

A  dtrtlopmtwt  •# 

H.  CROSS  Co. 

II  ScifcaM  it.,  nm  Y«rt  7*  N.  V. 


ELECTROLYTIC 

CONDENSERS 

1ST  RATE  EUROPEAN  FACTORY 
forctd  to  seek  o  market  in  the  Dollar 
Area  would  occept  Orders  for  Electrolytic 
Condensers  (Aluminum  Con,  cardboard 
jacket),  any  value,  at  the  rote  of  25.000 
to  50.000  per  month,  commencing  January 
1952.  WRITE: 

F8-tl45,  Electronic* 

830  W.  42  St..  New  York  18.  N.  T 


ask 

star/^ 


FOR  STAINLESS 
STEEL  FASTENINGS 
OF  ALL  TYPES 


■lONT  OFF  TNI  SHILF 

5moll  or  large  quantities.  Post  service  on 
special  screw  machine  products. 

Class  3  •  0/80— 1  72— 2/64 
•  AN  Drilled  Heads 

*  Cop  Screws  •  Machine  Screws 

•  Sh^  Metal  &  Wood  Set  Screws 

•  Nuts  •  Washers,  Etc. 


STAINLESS  SCREW  CO. 

,C)^^  grisa*  0IBHD 

2M  UNION  AVI.,  PATERSON  2,  N.  J. 
ARmery  4-1240 


COIL  PROBLEMS? 

Use  Allied  Contrel's  complete  engi> 
neering,  design  and  production  focili- 
tios  for  electrical  ceils  of  oil  typos. 

ALLIED 

CONTROL  COMPANY,  INC 

NIW*YORR  2i!'N.'T. 

TNspliee.i  tUnsHleM  *-7403 


m& 


'  SODfllNG 
BRAZING  I  WUDING 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAs 


rectivun  ~  tott  BOipimiK 
troRSfuirttn  CMtrels 
sMO*ouoiiibl<«t 


FOR  MAINTENANCE  OF  MOSILE 
COMMUNICATIONS  SYSTEMS 
MICROMETER 
FREQUENCY 

METER  _ 


TELETRONICS  LABORATORY.  INC 

WestUery,  L.  I.,  N.  V.,  Westborv  T  1024 


0  IT. 

' '  LATION  METER 

LAMPKIN  LABORATORIES,  INC 

Brodenten,  Florldo 


67S1  Bryn  Mawr  Ave. 


Shorted  Turn  Indicator 


MODEL  lOIC  BULLETIN  42 


HUNTINGTON  BEACH,  CALIF. 

Krartron 


FILTERS  of  all  types,  m  stock  or  designed 
to  specifications,  for  telemetering,  radar, 
and  line. 


ELECTRICAL 


INFRARED  receivers,  sub-miniature,  1-5 
micron  spectrum. 


- EL-TRONICS,  INC. - 

Rtsoarch.  development,  ond  •onufocture 
of  electronic  equipment— o  single  model 
to  lorae  quontities. 

writs  iMav  ftr  Frst  Nmhms  if  Our  Plaat  FasllltlM 
Sp^cimittt  Im  GWger-A4iffler  equipment 
2e47.«7  N.  Nsware  OL-Ptilla.  S3,  Pa.-OAritaM  l-2Ke 


REGULATED  POWER  SUPPLIES.  50-1200 
c^.  and  all-electronic  400  cps  convert¬ 
ers,  from  $49.50.  No  noisy  motors  or 
generators.  We  design  and  manufacture. 


TO  Mffr  YOUR  fXACr  KtQUIMMtNTS 
ofNl  oil  D.  O.  4  miLITAkY  SPiCinCATlONS 
Any  typn  cnnstnMtlnn.  matiHals,  liaes.  tap*, 
wirn,  nr  inish.  Fir  tfnitlaw.  siliiwe.  mai.  vuUi. 
eliilLA  transfirwir.  dull.  Mdor.  rarttili. 
vlslm,  ir  eiawiMiltattiws. 

Sane  ymir  spneieeattMis  far  laatatlans. 


RESDEL  ENGINEERING 

2309  RivarsMc  Driva,  Lot  Anqalas  39,  Col. 
Normondy  6009 


THE  FIVE  STAR  GO. 

no  MIXVILLE  ROAD 
WEST  CHESHIRE,  CONN. 


This  CONTACTS  Section 


•upplementa  other  advertlolnq  In  tbia 
iMua  with  thaaa  additional  announco- 
menta  of  products  essential  to  ofllclent 
and  economical  production  and  main¬ 
tenance.  Make  a  habit  of  chocklnc 
this  page,  each  Issue. 


EISLER 


Complete  Equipment  for: 


SPOT  yvfldERS  l>ettriC  *9>  4  »o  2^0  K » * 

tS'ON  TUBE  Glass  wpotiiNG  equipment 
JH  ANSFOR''4f  S(>ecioi  otvI  Sfon.iord  Types 
NCASOf'CEhT  lamp  Moni^toctunnq  EQu.pme*^» 
f  -  i.ORE‘'Cf'“iT  ToBf  Monoloct, 
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Introducing  a  complete  line  of 

CUSTOM  BUILT 
SELENIUM  STACKS 

with  these  outstanding  features 

Selected  rectifier  plotet  ...  All  plates 
individually  tested  and  hand-picked  for 
uniform  resistonce  ond  voltage  chorocter- 
istks,  before  assembly. 

Result;  A  stock  which  runs  cooler,  which 
can  stond  a  greater  overload,  which  has 
no  "weak  spot"  where  foilure  con  start. 
Exclusive  corrosion-proofing  process  .  .  . 
Eoch  stack  is  given  o  multiple  coot  of  a 
special  corrosion-resistant  enomel,  ap¬ 
plied  by  our  own  dip  process,  ond  then 
sprayed  with  moisture-  and  fungus-proof 
varnish. 


Fifir.  1.  (In  the  original  circuit 
shown  last  month,  the  control  grid 
was  erroneously  shown  connected 
with  the  suppre.ssor  to  -1-125  volts. 
The  correct  circuit  is  shown  in  Fig. 


FIG.  1 — Basic  lube  test  circuit 


1.)  It  was  found  that  when  switch 
S  was  opened  when  E,t  was  60  volts 
the  reading  of  voltmeter  E  (an 
ordinary  250-volt,  1,000-ohm-per- 
volt  meter)  increased  to  75  volts 
in.stead  of  dropping  to  near  zero. 

The  explanation  for  the  ob.served 
phenomenon,  as  furnished  by  John 
C.  Schuder,  Instructor  in  Electrical 
Engineering  at  Purdue  University, 
West  Lafayette,  Indiana,  i.s  as 
follows : 

The  tulje  under  test  ■  "  this  ca.se 
a  6SJ7)  has,  like  most  Utrodes,  a 
marked  negative  resistance  region 
due  to  secondary  emission.  This 
region  varies  from  tube  to  tube,  but 
in  a  considerable  percentage  of 
()SJ7’s  the  plate  current  actually 
reverses.  Figure  2  shows  one  such 
experimental  plate  characteristic. 


FULL  WAVE  BRIDGE  TYPES 

Currant  continuous 

Volts  in/Volts  out  Amporos  Prico 
22/It  2  $  3.00 

22/It  4  5.S0 

2t/22  IS  20.00 

20/22  30  39.00 

26/22  4S  S6.00 

30/24  S.2  7.S0 

30/24  10  IS.OO 

30/24  IS  2S.00 

30/24  20  29.00 

30/24  30  46.S0 

30/24  4S  67.30 

36/2t  IS  27.00 

36/2t  30  S2.00 

36/2t  4S  73.00 

44/36  2  S.SO 

44/36  4  lO.SO 

44/36  10  It.OO 

44/36  IS  30.00 

44/36  20  36.00 

44/36  30  S6.00 

44/36  4S  03.00 

60/4t  S.2  14.S0 

60/4t  10  21.00 

13S/I20  2  14.S0 

13S/I20  4  26.S0 

I3S/I20  10  62.S0 

We  invite  your  inquiries  on  complete 
power  supplies  for  end  equipment,  bench 
rectifiers,  remote  controls,  periodic  re¬ 
versing  equipment,  automatic  controls, 
custom  building  and  accessories. 

SO  MILLIVOLT  SWITCHBOARD 
SHUNTS  FOR  D.C.  INSTRUMENTS 

complete  with  calibrated  10  tt.  leads 
and  hardware 


VERSATILE  SHAFT 
COUPLINGS 


National  makes  a  complete  line  of 
insulated  and  non-insulated,  flexible 
and  rigid  shaft  couplings  designed 
for  a  wide  variety  of  practical  appli¬ 
cations.  They  are  free  of  backlash, 
mechanically  strong  and  fit  all  popu¬ 
lar  shaft  diameters.  Write  for  draw¬ 
ings  and  specifications. 


IN  «LTS 


FIG.  2 — Typical  6SI7  characteriitic 


Range  in  Amps.  Price 

fOO  Amp  $  6.00 

200  Amp  6.S0 

300  Amp  7.50 

SOO  Amp  12.00 

7S0  Amp  17.50 

1000  Amp  23.00 

1500  Amp  30.50 

2000  Amp  37.50 

3000  Amp  51.00 

These  shunts  are  dipped  in  a  special  car- 
rosion-resistant  enamel,  and  then  sprayed 
with  moisture  and  fungus-proof  varnish. 
All  Merchandise  FuIIy  Guaranteed 

INDUSTRIAL  RECTIFIER  COMPANY 

120  Cedar  Street,  New  York  6,  N.  Y. 
Tel.  Digby  9-3t32 


EXPORT  DIV.,  Oept.E-1251 


With  switch  S  open  the  meter 
represents  a  250,000-ohm  plate  load 
on  the  tube.  Since  the  plate  supply 
voltage  is  now  zero,  the  load  line 
pas.ses  through  (i.  =  O,  e.  =  O)  (J, 
P  and  A'.  Both  Q  and  A'  are  points 
of  stable  equilibrium  and  are  ob¬ 
served  experimentally  dejiending 
on  whether  voltage  when  the 
switch  is  open,  is  less  than  or 
greater  than  that  corresponding  to 
point  P. 


lATIONAL  COMPANY,  Inc.^ 

AIBIM.  M  A  S  S  A  C  H  H  f  t  3  I 
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UNDISnATtD  lATI 

$1.50  a  liM,  miaimaai  J  liact.  To  figara  aO* 
»aaca  payawal  caaat  $  arataoa  «arOt  at  a  liaa. 
POSITION  WANTID  t  INDIVIDUAL  SELL¬ 
ING  OPPOOTUNITT  aaOitalaraO  aOaartWaa 
rata  it  aaa-kaM  at  aOava  rata,  payafela  la 
aOaaaca. 

PROPOSALS  $1.50  a  liaa  aa  iatartioa. 


INFORMATION: 

■OX  NUMRERS  caaat  I  liaa  aOOItlaaal  la  aa- 
dltalayaO  aOt. 

DISCOUNT  10%  If  fall  paaawat  It  mU» 
la  aOvaaca  far  faar  caatacatna  laaartlaat  af 

aadnalayad  aOt  (aat  iacladiaa  araaaialt). 
EQUIPMENT  WANTED  OR  FOR  SALE  AOraftiaa- 
awatt  accaataMa  aaly  la  DitplaT^  Slyla. 


DISPLATID— RATI  PU  INCN 
Tka  aOvartitiag  rata  it  $14.00  par  iack  far  all 

aOrartitiap  appaariap  aa  alkar  ikaa  a  caa- 
Iract  katit.  CMiract  lalat  aaataO  aa  laaaatt. 

AN  ADVERTISING  INCH  la  aiaataraO  H  lack 
vartlcaRy  aa  aaa  calaaw,  1  talaaiaa  50  factaa 
—fa  a  pata. 

lUCT. 


NEW  ADVlUTIStfAtNTi  rtCAivd  at  tka  N.  Y.  Offica,  330  W.  43  Sfy  N.  Y.  It,  ky  Noraaikar  30tk  will  OQpwar  ia  tka  Jamuory  isjua,  %ubi*€l  ta  limHatiow  of  spoca 
ovoilaWa.  Tka  pabliikar  coaaot  occtpt  odyattitiap  ia  tka  Saarckligkt  Sactiaa,  wkkk  littt  tka  aoawt  at  tka  aiaaatactarart  of  rathtm,  copocitart,  ikaattoti, 
oad  poteationwtait  ar  atkar  noaiat  dctipaad  to  doKriba  tack  prodocti. 


KEPLIKS  t  Hits  \o.t:  .Ldrfrrr*  to  ntarrat  yoa 

.Vt.tf  roRK.  ssa  M'.  St.  iim 
CHlrAIIO:  sm  .V.  Jfirtmna  .4ir.  Ill) 

HAS  FRASflAIO:  KH  Po,l  St.  Ht 


POSITIONS  VACANT 


KlaKtTRirAL  AND  OR  Mechanical  enifineer, 
Mmall  itiE>tt»r  and/Dr  milenffid  experience.  Oood 
oppfirtunity,  eteady  employnienl.  lafia  Angeles 
urea.  Salary  upen.  Slate  in  Drat  letter  age,  ex¬ 
perience  and  nalary  desired.  Write  Standard 
(’•»1  Rrodui-ta.  1919  Vinfd>urn  Ave..  D<ia  Angeles 
22.  t’alif. 


ElaECTRiiNir  KNOINKKRS  eMablished  manu¬ 
facturer  re«iuirea  energetic  and  resourceful 
development  engineers  m  flehl  of  industrial  and 
electronic  instruments.  Prefer  persons  \Aith 
flegree  and  one  to  Hve  years  experience  m  <le- 
velopment  of  instruments  anti  electronic  ap¬ 
paratus.  Write  K.  !*.  Andersi»n.  t'harles  Engel¬ 
hard  Inc..  S5U  rassutc  Avenue.  East  Newark, 


SENIOR  ELEfTRtiNU’  Engineer  At  least 
three  (3)  years  )HiMt  college  experience  in  de¬ 
velopment.  IH*  amphrier,  iligital  <  omputers, 
pulse  and  servo  design  Eslahlished  I'ompAny, 
New  York  t’ity.  Write  E  1711.  231  W.  41  St., 
NYtr  18. 

tMPLOYMENT  SERVICE 

SALARIED  PERStiNNEU  f 3.000-$2r>.000.  This 
confidential  service  established  1920,  is  gearefJ 
to  needs  of  high  gratle  men  who  seek  a  change 
of  connection  umler  conditif>na  assuring,  if  em¬ 
ployed.  full  protection  to  present  position.  Sen<l 
name  and  address  only  fi>r  «letails.  Personal 
consultation  invited,  .lira  Thayer  Jennings, 
Dept.  U  241  Orange  .st..  New  Haven.  Conn. 

POSITIONS  WANTED 

ELEiTRK’AL  ENOINEEU.  graduate  193«. 

married,  desires  responsible.  a«lm  mist  rat  tve, 
executive  Work  in  elect  rfinics  f>r  electrical  or- 
ganixation.  Extensive  experitmce  in  electrf»ntcs 
fifsign.  ilevelopment.  application,  and  : 


POSITIONS  WANTED  1 

LIHRARIAN.  MAN.  R.S..  H.L.S  .  with  three  ^ 
years'  experience  with  well-knf»wn  elef  trfinics 
research  E>rganization.  desires  similar  isisitiun 
in  N.  Y.  or  .N.  J.  area  PW.2375.  Electronics. 

I’UOJEiT  ENtil.NEER — Five  years  exi>erlenre 
on  government  development  cfintracts.  Mar- 
neil  Midwest  location  preferre.l.  PW-24S3. 


SULING  OPPOKTUNITY  WANTID 


.•^.XLES  E.\t;iNEKR:  Wnle  experience  in  indus¬ 
trial  application  of  electronic  components  anti 
end  proflucts  desires  resp4*nsibie  Eonneition. 
i'ommissif»n  basis  preferrefl.  llaltimore.  Wash- 
tngion  location.  HA-2310.  Electrfmics. 


I  PATINTS 

•  —  I 

I  i  fiiisult  -\.  John  Michel. 

I  KegisierefI  Patent  .Mt  specializing  in  Ele*  - 
tionics  IS  Park  Row,  New  York  3j»,  N.  Y.  Tel 
j  i’i  l.T-9rt34. 

t 

I  ('<»M  I.T:  Z.  H.  I’Ol.-kClIKK. 


ELECTRONIC  COMPONENTS  REP. 
WANTS  ADDITIONAL  LINES 

(Hlers  evsr  20  yssrt  sxpsriescs  and  Isrfs  1sllewin« 
of  slectrieal  and  dsctrsnic  sssipmsnt  stanufse- 
tsrsrt  in  Chietfs  and  Midwest.  Open  ts  ons  sr 
psMibly  tws  additional  iinse.  Send  full  partieulara 


AVAILABLE 

ElECTRONICS  SALES  MANAGER 

Thoroughly  experienced  tales  and  od- 
▼ertUlng  manager  ol  tmall  xery  sue- 
cettlu!  Cleveland  manuiacturer  of 
electronic  test  equipment,  aircraft  an- 
tennat  and  filters.  Six  yeart'  experience 
handling  all  phases  of  Air  Force  ond 
Buaer  contracts.  Age  41,  married.  Will 
relocate. 

PW-flfm.  Elei  tronif's 
r.2(>  N  Mich'gan  Avc  .  <'bicag«i  11.  Ill 


BUSINESS  OPPORTUNITY 

AN  OLD  ESTABLISHED 
ELEGRONICS  FIRM 

Now  manuiacturing  Cathoda  Ray  Tubai. 
Miniaturt  Re:aiyinq  Tubas  and  Elac- 
Ironic  Auambliat  with  ossati  oaar 
$2,000,000.00 

INVITES  FINANCIAL  ASSISTANCE 

lor  tha  purpota  oi  axpaniion  duo  to 
larga  quantity  oi  qoTommant  and  civil¬ 
ian  ordars.  Marqar  pouibla.  Will  only 
daal  diiact  with  principaU. 

Kl...  irunlo. 

330  W  45  St.,  .New  York  18,  N.  Y. 


SAN  FRANCISCO  UHF  SITE 


AVAILABLE 


to-point  .  .  .  Locoted  downtown  Son  Froncisco 
CIcor  shot  to  neorly  oil  Boy  Areo  points 
...  ISO  ft.  lighted  tower  on  212  ft.  bldg.— 
6S0  ft.  obove  see  level  .  .  .  Prcoturised  trons- 
mission  line.  25  KVA  230  volt  supply  in  .  . 
Lorge  roof  oreo  and  52S  sq.  ft.  space  inside 
for  tronsmitter,  shop,  etc.  Avoitoble  on  lease 
or  time-to-time  basis  .  .  . 


R.  L.  ROBERTS 

1470  eino  $f.  Son  Froncisco,  Colif. 


WANTED 

SALES  REPRESENTATION 

Rapulabla  ntlabliahad  high  grada  Inal 
inktrumanl  manuiactuiar  wonts  tolaa 
lapratantatlon  in  all  tactions  oi  coun¬ 
try.  Prsisr  oiliest  now  handling  high 
grads  non-conlUciing  Unas.  Must  ha 
tschnically  inlormad. 

KW-taia,  El.rtrunic. 

330  W.  45  8t..  N.w  York  18.  N.  Y. 


ELECTRONIC  ENGINEERS 

Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 

ELECTRONIC  ENGINEERING  COMPANY 
OF  CALIFORNIA 

110  $0.  ALVARADO  $TREtT 
LO$  ANGELE$,  CALIFORNIA 


COMPETENT  ELECTRONIC  TURE 

DESIGN  ENGINEER 

With  Knowledge  of  Power  and 
Receiving  Tubes.  Excellent  Posi¬ 
tion  For  Qualified  Man. 


Klef'tronics 

330  W  42  At..  N>»  York  18.  N.  T. 


WANTED 

Reliable  electrical  manufacturer 
to  assemble  several  50  Kw.  radio 
transmitters  from  existing  detailed 
shop  drawings  All  parts  supplied. 
State  type  of  organization,  manu¬ 
facturing  floor  space,  storage  fa¬ 
cilities,  previous  similar  experience. 

CW.2430,  Electronic, 

330  Ml  42  St..  New  York  18.  N.  Y. 
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electronic 

and 

mechanical 

engineers 

Organization  established  in  1942.  Electronic 
research,  development,  and  production  must 
expand  to  meet  long-term.  pre-Korea  commit¬ 
ments.  Openings  in  all  branches  of  electronics, 
including 

RECEIVERS  TRANSMITTERS 
ANTENNAS  RADARS 

RELATED  EQUIPMENT 

Positions  available  for  men  with  at  least  5  yrs  experience 


Write  or  telephone  Howard  J.  Gresens  at 

orne  ^ndtruments  cjCaLoratoru 

INCORPORATED 

160  Old  Country  Road,  Mineolo  Long  Island,  N.  Y. 

Garden  City  3-0600 


ELECTRONIC  ENGINEERS 


THE  WALL  STREET  JOURNAL 
Friday,  September  28,  1951 


Westinghouse  Air  Brake 
Acquires  Melpar  Stock 

Wettinflioase  Air  Brake  Co.  Has  acquired  alt  the  stock  of 
Melnar.  Inc.,  of  ALEXANDRIA.  VA..  and  CAMBRIDGE,  MASS. 

Melpar  has  prime  contracts  with  the  armed  services  covering  the 
fields  of  sonar,  radar,  ccKiimunications,  guided  missiles,  computers  and 
miniaturization.  The  new  owners  plan  a  *1arge  expansion  program** 
geared  to  meet  increasing  demands  by  the  armed  services,  according 
to  Edward  0.  Boshell,  chairman  and  president  of  Westin^cuse.  He 
described  the  purchase  as  **an  important  step  in  our  expansion 
program.** 


‘Hie  WMtinxbouse  expanRUm  procram  U  dlrsctM  toward  peimanent  peace  time  crowtb  In  Industrial  elect ronios. 

OPPORTUNITIES  FOR  YOU 

exist  in  the  expansion  program  outlined  above  if  you  have  experience  in  one  or  more 
of  the  following  fields: 

COMPUTERS  RADAR  BEACONS 

TELEMETERING  SUB-MINIATURIZATION 

MICROWAVE  RECEIVERS 
MICROWAVE  TRANSMITTERS 
MILLIMICROSECOND  PULSE  CIRCUITS 
RESEARCH  IN  UNDERWATER  SOUND  SYSTEMS 
Send  resume  to 

I  Personnel  Director 

MELPAR.  INC. 

452  Swann  Are.  Alexandria,  Virginia 


Engineers. . . 
Physicists .... 

Chemists . 

Metallurgists. . . . 

A  Reminder 


GENERAL 

ELECTRIC 

Tremendous  material  resources 
...  the  stimulation  of  highly  creo 
tive  work  .  .  .  long-range  securit> 
and  professional  recognition  .  . 
these  ore  but  o  few  of  the  assets 
General  Electric  offers  you  in  un 
usual  positions  now  ovoilable  in 

Advanced  Development,  Design, 
Field  Service  and 
Technical  Writing. 

If  you  nave  a  Barhelor’e  or  Advanced 
Decree  in  P^lpctricai  or  Mechanical  Rngl* 
neerinx,  Phyalfa,  Metallurgy  or  Phyaical 
Chemiatry  and  experience  in  the  Klee- 
ironies  Industry,  you  can  expand  your 
(raining  and  experience  to  the  fullest  In 
opt-'.ingB  in  connection  with: 

.  MILITARY  RADIO  &  RADAR 
. .  MOBILE  COMMUNICATION 
MULTIPLEX  MICROWAVE 
COMMUNICATIONS 
ELECTRONIC  COMPONENTS 
TELEVISION,  TUBES 
and  ANTENNAS 

I'leune  send  renume  to : 
TBCHNICAL,  PERSONNBa. 
DI.nCTRONIC8  PARK 


SENERAL^  ELECTRIC 

Syracuse,  New  York 


Wanted 

SALES  REPRESENTATION 

for  STANDARD  and  spccioMy 
engineered  line  of 

•  MAGNETIC  AMPLIFIERS 

•  MAGNETIC  SERVO  AMPLIFIERS 

•  SATURABLE  TRANSFORMERS  &  REACTORS 

•  TRANSFORMERS  (HIGH  GRADE) 

•  SERVO  SYSTEMS 

•  olso  ENGINEERING  FACILITIES  to  take  on 

•  odditionol  DEVELOPMENT  CONTRACTS  for 

•  MAGNETIC  SERVO  SYSTEMS 

Additional  ReprvHentation  by  asKTeanlTe  Bales  en- 

Slneering  organixation  with  experience  in  serri' 
eld  la  sought,  icomailiwlon  ba^ia).  Home  good 
territories  open,  l.e.,  SKATTLFi.  Wash.:  TKXAS 
upstate  NKW  YORK.  Your  reply  stating  experience, 
lUiM  carried,  refenneea,  etc.,  will  be  held  in 
strict  conflilencv. 

Writs:  Salas  Manatsr 


MAGNETIC 

AMPLIFIER$*INC 

AffUioto  0f  Gomrof 
Caromres  A  Stootito  Corp. 
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■B4IMX  lADM  DIVISION 


TV  lECEIVER  DESIGN  ENGINEERS 
— #rogr«iiiv«  TV  Design  Section 
has  excellent  opportunity  for  highly 
experienced  men  with  proven  abil¬ 
ity.  Desirable  openings  also  ovoil- 
able  for  promising  young  engineers. 
We  will  be  pleosed  to  discuss 
salaries  at  all  levels. 


ELECTRONICS  ENGINEERS -At  all 
salory  and  experience  levels. 

RESEARCH  ON:  Antennae,  Servo¬ 
mechanisms,  Microwave  ccts.  and 
other  phases  of  communications 
and  navigotion  equipment. 

PRODUCTION  DESIGN  OF:  Military 
and  commercial  communications 
and  navigation  equipment. 

FIELD  ENGINEERS  —  Supervise  in- 
stallation  and  maintenance  of  radio 
and  radar  equipment.  Factory  troin- 
ing  will  be  given.  Bose  salaries 
from  $4200  to  $6900  per  year. 
25%  bonus  for  time  spent  overseos. 
Traveling  and  living  expenses  paid 
by  Bendix.  Insurance  plan. 

TEST  AND  INSPECTION  ENGINEERS 
—  Practical  knowledge  of  rodio, 
radar,  or  TV  monufocturing  proc¬ 
esses.  Good  knowledge  of  radio 
fundamentals  essentiol.  Bose  sol- 
aries  from  $3900  to  $5880. 

TECHNICAL  WRITERS  -  Knowledge 
of  radar  fundamentals  or  radio  re¬ 
quired.  Work  closely  with  engineers 
to  gather  materiol  for  instruction 
and  maintenonce  manuals.  Base 
salaries  from  $3400  to  $4300. 

LABORATORY  TECHNICIANS  -  Re¬ 
quire  knowledge  of  rodio  funda¬ 
mentals  ond  skill  in  use  of  meas¬ 
uring  instruments  and  loborotory 
equipment.  Previous  industrial  ex¬ 
perience  essential.  Solories  from 
$262  to  $321  per  month. 

BASE  SALARIES  FOR  AU  POSI¬ 
TIONS  LISTED  ABOVE  ARE  SUP¬ 
PLEMENTED  BY  UP  TO  30%  FOR 
REGULARLY  SCHEDULED  4B-HOUR 
WEEK. 

Housing  It  no  problem  In  Baltimore. 

Excellent  group  iniuronce  ond 
family  hospitalization  plon. 

Attractive  retirement  plon  for  pro- 
fessionol  personnel. 

Write  for  opp/icotion: 

Engineering  Personnel  Svpervlser 
Deportment  E 

BENDIX  RADIO  DIVISION  of 
Bendix  AvIoHen  CerperoHen 
Boltimore  4,  Morylond 
TOwsen  3300 


ENGINEERS 

Special  opportunities  for  YOU  in 

SAN  DIEGO 

■iT"  that  sunshiny,  smog-free  dty  on  the 


coast  of 


CALIFORNIA 


Convair  (Consolidated  Vultee  Aircraft  Corporation)  Is 
now  accepting  applications  for  these  following  positions 
in  its  modern,  progressive  Engineering  Department. 


Microwave  Engineers 
Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 

Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


T 


WOBKINO  FACTSt  You  got  two  holidoyt  o  w««k  at 
Convair  —  ovortimo  accompitshod  m  5-doy  w««k.  Aftroctivu 
solary  rongos.  An  *'ongin«ort*'  onginotring  dopartmont . . .  with 
stimulating,  compotont  associatos  •  • .  ond  intorosting,  choUong- 
ing,  oisontiol,  long-rango  projocts  of  o  wido  vorioty  including 
~  commorcial  aircraft,  military  oircroft,  missUos,  onginoering 
resoarch  and  •loctronk  dovobpmont.  Excollont  patent  royalty 
orrongements. Top-notch  retirement  plan  —  better  thon-overoge 
life  and  health  insuronce.  Complete  progress -salory  review 
for  eoch  person  twice  yearly.  Opportunity  for  continuing 
engineering  education. 


LIVING  FACTS  I  Son  Diego,  with  its  wonderful  residen- 
tiol  oreas,  offers  you  and  your  family  incomporable  living. 
Ideol  climate  »  cool,  clean,  dry.  Mountains,  desert.  Mexico, 
HoRywood,  Los  Angeles,  Pacific  Ocean,  beaches  ond  bay  — 
only  hours  or  minutes  away.  It  offers  you  o  new  way  of  Life... 
pleasant,  refreshing,  happy. 


If  yew  qualify,  yeu  will  receive  generews  trovel  oHewencet. 
SEND  COUPONfer  free  beeklets  and  cemplele  Infermotlen 


THANK  YOU 


Mr.  H.  T.  Breaks,  Engineering  Deporfmenf  900 
Cdftvofr,  3302  Pacific  Hiwuy,  Son  Diego,  Californio 

Please  send  me  FBff  booklets  describing  the  Convoir 
Opportunity  for  me  ond  my  Convair  Application  Form. 


My  nome. 


Occupotion _ 


.State. 
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Admiral 

Electronic  Engineers 

Needed  Immediately  for 
Long  Range  Research  Program 


Admiral  Corporation,  one  of  America's  largest  electronic  and 
appliance  manufacturers,  needs  electronic  engineers  for  long 
range  research  program  covering  both  consumer  as  well  os  gov- 
emmental  projects.  Project  and  senior  project  engineers  with 
rntnimum  of  two  to  five  yeoTs'  experience  needed  immediately. 
Top  pay  with  excellent  opportunities  for  advancement.  Send 
resume  of  experience  and  education  to  Engineering  Personnel 
Manager  .  .  . 

ADMIRAL  CORPORATION 
Dept.  E,  Chicago  47. 


A  CHALLENGE 

to  Outstanding 

ENGINEERS 

PHYSICISTS 

DESIGNERS 

POSITIONS  with  SCOPE  and 
IMAGINATION  NOW  OPEN 

Minimum  RnquirtmnnH  fnr 

ENGINEERS  and  PHYSICISTS 


Four  7oar«  oxporiouco  in  odTcacod  ro> 
■ooreh  and  doTolopaont  on  Bodar  iyotomo, 
Computort.  Woro  Guido  ocnd  Antonaos, 
Flro  CouttoL  MoTiao  Toraot  ladieotfoa, 
Sorromodiaaismo.  PuUo  ToauUmoo,  Gyro* 
•copie  Equipment  omd  lolatod  FWldo. 

Minimum  Ro^uirtmanH  for 

DESIGN  ENGINEERS 
Backqrouad-oxporloneo  la  doaign  of  light 
MoebinorT.  Radar  87010ms*  Computort* 
Moving  Torgot  Indicators*  flsiTomsflhnn 
issu*  Gyroscopic  Equtpmoat  and  rolotod 
Bolds. 

Piooso  sond  rosumo  and 
soiary  roquiromoots  fo: 

The  Vi,  L.  MAXSON 

CORPORATION 

460  W.  34tk  St.,  NEW  YORK  1,  N.  Y. 


-Development- 

Engineers 

With  Several  Years  Design  Experience 
or  Advanced  Degrees 

for  Permanent  Potitiont  with 


IBM 


Endicott,  N.  Y. 


Poughkeepsie,  N.  Y. 


Fields  of  Electronics,  Circuitry, 
Mechanisms  and  Micro-Waves 

Excellent  working  and  living  conditions,  good 
salaries,  exceptional  employee  benefits. 

Write,  giving  full  details,  including  education 
and  experience  to:  Mr.  R.  H.  Austin,  Personnel 
Director,  International  Business  Machines, 
1723  North  Street,  Endicott,  N.  Y. 

INTERVIEWS  ARRANGED  IN  YOUR  CITY 


Assistant 
Director 
of  Research 


To  supervise  group  of  project  engi¬ 
neers  engoged  in  fundamental  re- 
seorch  ond  development  projects 
under  government  controct. 

An  outstanding  opportunity  for  an  ad- 
▼ancod  physicist  now  ongagod  in  ro- 
■•arch  in  a  Univorsity  Laboratory*  lor  a 
Govommsnt  Buroau  or  in  Privats  Indus¬ 
try  who  loots  his  full  capacitios  and 
talonts  aro  not  boing  utiiisod  in  his 
prosont  work. 

Hiqhost  acodomic  standing  and  back¬ 
ground  of  oxporioneo  r^uirod  in  ono  or 
moro  oi  tho  following  Holds: 

PHOTOELECTRIC  EMISSION 
SECONDARY  ELECTRON  EMISSION 
PHYSICAL  AND  ELECTRON  OPTICS 
SOLID  STATE  PHYSICS 
ULTRASONICS 

Work  in  woll  oquippod  Monhottan  lab- 
oratorios  of  loading  oloctronic  monufoc- 
turing  concom. 

TOP  COMPENSATION  FOR 
QUALIFIED  MAN 

Our  stoff  advisod  of  this  ad.  Writo  full 
dotails  including  salary  roquirod  to 

P-t'JtMI.  Electronics 
330  W.  42  St..  New  York  IS.  N.  Y. 
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needs  outstanding 

RESEARCH  PHYSICISTS 
SR.  ELECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSICISTS 
CIRCUIT  ENGINEERS 
MICROWAVE  ENGINEERS 
TELEVISION  ENGINEERS 
VACUUM  TUBE  ENGINEERS 
TEST  EQUIPMENT  ENGINEERS 
FIELD  ENGINEERS 
ELECTRONIC  TECHNICIANS 

with  advanced  academic  training 
and  several  years'  experience 
for 

RESEARCH  AND  DEVaOPMENT 

in  Rador,  Servos,  Computers,  Receivers, 
Solid  State  Rhysics,  Image  Converters, 
Pulse  ond  Timing  Techniques,  Special 
Purpose  Tubes,  Networks  and  Systems 
Design,  Light  and  Electron  Optics, 
Storage-Type  Tubes,  Photo-Electric 
Pickup  Tubes,  and  Related 
Test  Equipment. 


Our  Long  Ronge  Progroms  and 
Steady  Growth  Auure  Permanent 
Employment  ot  Excellent  Solaries  for 
Competent  ond  Quolified  Personnel. 


Interested  Persons  art  Imittd  to 
Submit  Dtioiltd  Ketumts  of  Ex¬ 
perience  ond  education  with  Sal¬ 
ary  Kaquirtments  and  Ayailobility 
Datt  to: 


Tha  tmploymtni  Dapartmant 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 
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ENGINEERING  WITH  A  FUTURE 

RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  cmd  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  imusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organization  for  cpialified 
personnel  in  the  following  fields: 


Circuit  Anolyds 
Microwaves 
Analog  Computers 
Servomechanisms 
Dynamics 


Aerodynamics 
Applied  Mathematics 
Physics 
Flight  Test 
Design 


Openings  exist  at  several  levels,  and  inquiries  from  recent 
graduates  ore  also  invited.  Salaries  ore  based  on  education, 
ability,  and  experience.  Liberal  salary,  vacation,  insurance, 
or^d  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Persotmel  Department. 


GOODT^YEAR 

AIRCRAFT 


DIGITAL  COMPUTER  ENGINEERS 

ELECTRICAL  and  ASSISTANT  ELECTRICAL  ENGINEERS 

nuudud  ior  circuit  dusiqn,  and  duVulopmunt  ol  nuw  compoouotx 
ior  digital  computun.  Engineers  with  1  to  4  years'  experience 
in  pulse  circuits  and  techniques. 


•  Replies  strictly 


•  Interviews  arranged  at  our 


pioneers  in  the  Development  of  Digital  Computer  Techniques 


ST.  PAUL  4,  MINN. 


"You  Wi//  fn/oy  Uylng  in  Minnesoto" 


( 


I 


SEARCHLIGHT  SECTION 

Paper  Capacitor  Engineers 
Noise  Filter  Engineers 
Electrolytic  Capacitor  Engineers 

IMMEDIATE  OPENINGS 
WITH  A  PERMANENT  FUTURE! 

Clwcic  these  Advantages: 

Profit  Shoring  Hospitalization 

Paid  Moving  Expenses  Medical  and  Sick  Benefits 

Good  Starting  Salary  Life  Insurance 

Commensurate  With  Experience  Steady  Work,  Not  Dependent 
Retirement  Plan  on  Defense  Contracts 

If  qualified,  it  will  pay  you  to  investigate  the  unusual 
opportunities  with  this  well  established  midwestern  firm — 

25  successful  years  in  the  Capacitor  industry.  A  concern 
with  an  excellent  reputation  in  employer-employee  rela¬ 
tions  and  a  record  of  continuous  growth. 

Write  giving  full  particulars  on  experience. 

All  replies  kept  strictly  confidential. 

P-2440,  Electronics 
520  N.  Michigan  Ave.,  Chicago  1 1,  III. 


AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  available  for  highest  caliber 
personnel  in  the  field  of  airborne  ooto- 
motic  (lectro-mechonicol  control  equip¬ 
ment. 

MECHANICAL  DESIGN  ENGINERS 
aECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
RINIOR  ENGINEERS 

New  and  expanding  division  of  on  estob 
lished  firm  with  20  years  of  successful 
experience  in  the  instrument  field  Work 
involved  deols  with  the  monufoctiire  and 
development  of  highly  complex  equipment 
of  the  most  advanced  type. 

Write  or  App/y 

AC  Spark  Plug  Division 

GENERU  MOTOIIS  CORPOIUTION 

1925  E.  Kenilworth  Place 
Milwaukee  2,  Wisconsin 


CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

on  oHilkite  of  Cornell  University 

•mployt  about  700  pooplo  on  Titol  r—o arch 
work  In  all  branehos  of  aorooauUcal 
ftcionco.  Wo  aro  qraduolly  expanding  our 
sciOBtific  itolf,  and  boro  «oooral  pormo* 
nont  pooitiont  opon  for: 

ELECTRONICS  ENGINEERS 
PHYSICISTS 

MECHANICAL  ENGINEERS 
AERODYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 
in  such  liolds  os: 

GUIDED  MISSILES 
RADAR  RESEARCH 
BASIC  AND  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAFT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
FLIGHT  RESTARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 

Minimum  roquiromont  Is  a  B.S.  Adeoneod 
deqroes  aro  evon  bettor,  but  experionce  to 
bock  up  the  degree  is  really  beet.  We 
pay  induetrial  salaries.  Other  tangible  od- 
vantages  here  (tor  examplo,  our  eolt- 
sponsored  internal  research  policy)  should 
be  o!  partieulor  interest  to  ^en  with 
intelligence,  ingenuity,  and  initiative.  Bend 
us  your  resume;  all  Inquiries  ore  strictly 
confidential.  Promising  candidates  will  be 
invited  to  Buffalo  for  interviews  at  Labora¬ 
tory  expense. 

CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

P.  O.  Box  235  '  Buffalo  21,  New  York 


Only  Top  Performers  Qualify 

OUR  CHALLENGE 

to  outstanding 

•  ENGINEERS 

•  PHYSICISTS 

•  DESIGNERS 

Positions  with  SCOPE  and 
IMAGINATION  now  OPEN 

Pulse  Circuits  •  Computers 
Nuclear  Instruments  -  Minioturixotion 

If  you  have  at  least  four  years 
experience  in  odvonced  research 
ond  development  relating  to  the 
above-mentioned  fields,  please 
send  resume  and  salary  require¬ 
ments  to: 


THE  BERKELEY  SCIENTIFIC  CORP. 

2200  Wright  Avenue 
RICHMOND,  CALIFORNIA 


MILITARY  TRAINING 
INSTRUCTORS 

Th«  Signal  School  locotod  at  Fort  Mon¬ 
mouth.  Now  Jorsoy.  hat  a  numbor  of 
attractivo  civilian  oponlngs  for  military 
training  instructors  in  communications  ond 
•UKtro-ilcs,  such  as  theory  of  sloctrlcity. 
mobile  and  fixed  statiOB  radio,  microwave 
radio  relay,  repeater  and  carrier,  rador. 
and  motion  picture  techniques. 

Current  vacancies  are  ot  all  levels 
ronginq  from  trainee  positions  qrode  GS-5 
to  senior  instructors  grode  GS-9.  Attractive 
salories  ranging  from  S341()  to  SS060  and 
good  promotional  opportunities  are  offered. 

These  civUion  instructors  will  troin  offi¬ 
cer  and  enlisted  military  personnel  in  the 
theory,  installation,  repair,  maintenance 
ond  operotion  of  communication,  electronic 
and  associated  equipment,  as  ind'coted 
above. 

Applicants  hired  as  tra'nees  will  be 
given  on  acceleroted  tra  ning  course  in 
teaching  techniques.  Those  wtio  sattslac- 
torily  complete  this  training  may  be  pro¬ 
mote  progressively  to  senior  instructor 
positions  grade  GS-9  within  8  to  12  months. 

ApplicatioBs  may  be  obfoined  from  ist  ond 
2nd  CJoss  Post  Offices.  Mail  to; 

Civilian  Personnel  Oivision 
SIGNAL  CORPS  CENTER  AND 
FORT  MONMOUTH 
Fort  Monmouth.  N.  J. 
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ELECTBICAL 

ENGINEERS 

(Sraiorf 

Experienced  in  Design 
and  Development  Work 
in  the  fields  of: 

•  GYROSCOPICS 

•  ANALOG  COMPUTERS 

•  FIRE  CONTROL  SYSTEMS 

•  SERVO  MECHANISMS 

•  INSTRUMENT  DESIGN 

•  CONTROL  CIRCUITS 

or  Experiencod  in: 

•  TECHNICAL  WRITING 

Applicanti  should  hoTo  BS  or  MS  da- 
qrea  with  a  minimum  oi  3  to  S  jtan' 
Expariance. 

Succassiul  Applicants  will  ba  Oliarad 
Good  Starting  Salarias.  Parmanant  Po¬ 
sitions  with  Opportunity  lor  Advanca- 
mant  and  Protessionol  Growth. 

Reply  by  sending 
complete  resume  to 


SALES  EJVGMJSEER 


□ 


OUR  long  term  planning  has  lad  to  a  decision  to  add  a  Sales 
Engineer  to  our  stall.  Wa  need  on  axpariancsd  man  to  coll  on 
k»T  customers  in  the  Nsw  York.  Now  Isrsay  area  and  to 
adeise  us  on  their  new  aguipmant  needs.  Ha  will  have  other 
interesting  solas  assignments. 

Applicant  should  have  a  B.S.  in  EE  or  Its  egulealant — engineer¬ 
ing  experience,  test  eguipmsnt  design  and  technical  sales 
experience  covering  a  period  oi  8  to  10  years  is  desiroble. 

We  are  a  stable,  wall  established  small  linn  located  in  a 
desirable  residential  area — salary  will  be  commensurate  with 
ability  and  you'll  iind  room  lor  all  your  talents. 


BOOI^TOIV  I 
RADIO  I 
CORP.  I 


Please  wrif,  including 
educational  and  experience 
record,  and  Malarj  deeired 
to  Sales  Manager, 


BOOXTON,  NEW  JERSEY 


TECHNICAL  PERSONNEL  OFFICE 


ARMA  CORP. 

254  36th  St.,  Bklyn.  32,  N.  Y. 


WANTED 

CAPACITOR  ENGINEER 

to  go  to  South  Amorica  to  toko  lull  chorgo 
of  tho  monufocturo  ol  EloctrolytiCe  Popor 
and  Mico  Copocitort. 

This  it  o  pormoBont  position  with  good  sol- 
ory,  in  a  brand  now  plant,  with  modom 
oquipmont  ond  in  a  wondoriul  climato. 

Addrett  l0»q¥iriet  to 
PERSONNEL  DIRECTOR 

CORNELL  DUBILIER  ELECTRIC  CORP. 

333  Hamilton  Blvd.  So.  Plolnflold,  N.  J. 


ELECTRONIC  and  aECTRICAL 
ENGINEERS 

On«  •loctronict  initrositntstlon  snfliiMr  witti  do- 
grM  In  EE  or  Ptiyties.  srsftrsMy  io«s  trodHsts 
stHdy.  snd  I  josrs  minisissi  fopsntoes.  fsr  ssra- 
inant  soNtlos  is  chsrfs  of  sNctroslM  loh  osssM- 
Atsd  wKli  sot  asrs.  enginstritif  labsrstortss.  Alts 
son»s  sHsists  tw  sisetrtcsl  ssfinssrt  witti  Isw 
rissrlsoss.  Sal.  sosiMsntHrmta  with  anaariaoss- 
Lthsral  SMpIsyos  hsnsRtt.  Hoosisi  not  a  amsins 
prohlsai.  SohMit  dsttilt  at  sdoc.  and  SKparisnst  ts 

UNIVERSITY  OF  MINNESOTA 

Ooportmont  o#  Aereneuilcel  iegineeftng 
Laboratory 

Rosamountp  Minnesoto 


PHYSICISTS 

and 

ELECTRONIC  ENGINEERS 

Both  junior  and  senior  engineers 
as  well  os  administrative  person¬ 
nel  with  technical  background  ore 
needed  for  employment  with  ex¬ 
panding  research  and  develop¬ 
ment  organization  specializing  in 
Instrumentation,  Radio  Telemeter¬ 
ing.  Missile  Guidance,  Telemeter¬ 
ing  Data  Treatment  and  special 
electro-mechanical  devices.  New 
laboratory  facilities  located  in  re¬ 
search  center.  Corporation  has  five 
year  history  and  is  operating  on 
pre  Korean  contracts. 

Beplies  held  in 
Kfrictest  confidence. 

Pleoie  send  compicte  resumes  ta: 

APPLIED  SCIENCE  CORPORATION 
OF  PRINCETON 

Post  Office  Box  44 
Princeton,  New  Jer«ey 


’  ELECTRICAL 

AND 

ELECTRONICS 
ENGINEERS  i 


•  PARTICIPATE  in  the  IMPORTANT  * 

•  COMMUNICATIONS  INDUSTRY  • 

•  MICROWAVE  • 

•  DavaJop  aaawmbJy  ond  tuat  • 
.  inadioda  tor  radio  raJoy  oguip-  ^ 

moat.  Exporiancod  in  perform-  * 

•  oaca  of  amplifiers,  modulators,  g 
fJtors  and  cavities  operating  at 

R  uifra  high  fraguanciaa.  R 

•  FILTERS  A  NETWORKS  • 

•  Daraiop  malhoda  ol  aonulocturo.  g 

•  TEST  • 

g  Develop  test  locflitiaa  uaod  in  ^ 
moauloetu/a  ol  commuojcotioaj  * 
R  aad  television  transmission  g 
.  aguipaiaar.  Bosic  kaowfadga  ol 
(roaaaiiasioB  fhaory  raguirad.  R 


Write  Drpt.  E  rfvliur  detnila  of 
R  i|OHllAcnll»n<i.  experienre  and  • 

.  tMilary  eapeeted,  or 

•  • 

^  App/r  fa  PfT$*in 

•  EmpUtnmmt  Department  • 

•  Moil,  through  Sot.,  S:30  AM  to  3  PM  • 

A  Rrinx  In  proof  of  ritixenahfp  anti  * 

yt.ur  H<,cial  Serurity  card  Veteran#  • 

•  nhstuld  present  dlacharge  papers.  ^ 


•WESTERN  ELECTRIC  CO. 

R  p 

^  100  Central  Are.,  South  Kearny ,hl.7.  ^ 
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SEARCHLIGHT  SECTION 


GHIUlfCE  VOUGBT  JUBGRIIIT 

builder  and  designer  oi  the  "Cutlass"  and  "Corsair",  has  openings  lor 
top  level  technical  personnel  in  electronics  and  aerophysics  lor  super¬ 
visory  positions  in  long  range  development  and  design  programs  on 
pilot^  and  pilotless  aircrait. 

RELIABILITY  SUPERVISOR  to  supervise  the  establishment  and  main¬ 
tenance  ol  optimum  reliability  ot  electronic  and  controls  systems. 
Requires  degree  in  electrical  engineering,  advanced  studies  in  mathe¬ 
matics  plus  7  to  8  years  related  experience. 

GUIDANCE  SUPERVISOR  to  direct  a  group  in  the  analysis,  design 
and  development  oi  electronic  guidance  systems  lor  pilotless  aircrait. 
Requires  special  knowledge  oi  guidance,  design  and  control  problems. 
Requires  M.  S.  in  electrical  engineering  with  7  to  8  years  related 
experience. 

AEROPHYSICS  SUPERVISOR  AND  AEROPHYSICS  PROJECT  ENGI¬ 
NEERS  to  direct  a  group  in  the  analysis  and  solution  oi  problems 
establishing  requirements  and  specilications  ior  electronic  and  control 
systems  in  relation  to  aircrait  periormonce.  Requires  intensive  knowl¬ 
edge  oi  physics,  mathematics,  aeronautical  engineering  and  highly 
specialised  knowledge  in  the  field  oi  automatic  controls.  Equivalent  to 
Ph.D.  and  S  to  8  years  related  experience. 

Excellent  salaries  and  working  conditioiu.  Housing  readily  available 
in  Dallas  area.  Liberal  moving  allowance.  Submit  resume  ol  education 
and  technical  experience  to  engineering  personnel  office. 

CHANCE  VOUGHT  AIRCRAFT  DIVISION 

UNITED  AIRCRAFT  CORPORATION 
P.  0.  Box  5907  ♦  Dallas,  Tex. 


PHYSICISTS,  MATHEMATICIANS 
ELECTRONIC  ENGINEERS 

Looking  ior  opportunity?  We  hove  o  new  laboratory  in  Natick,  Mossochusetts,  devoted 
to  development  and  design  of  high  frequency  antennas.  Television,  mobile  communica¬ 
tions,  radar,  aircraft,  and  many  other  fields  need  more  and  better  antennas.  Your 
ability,  complemented  by  ideal  conditions  in  our  laboratory,  will  assure  your  future. 


You  have  New  Englond  living,  close  to  ^merico's  'vocotionlond,  and  work 

in  0  smoll  New  Englond  community  neor  to  Boston 
The  security  of  pcrmonent  eiponsion 

If  VO  I  I  rlPV/O  Experience  with  microwovt  ond  servomechonisms 
II  yi.lLJ  IIQVC  .  A  degree  in  physics,  mothemotics,  or  electronics 

.  Development  experience  in  electronics,  porticulorly  ontennos 

WRITE  TODAY  TO:  Personne/  Manager 

THE  WORKSHOP  ASSOCIATES 

Division  of  The  Gobriel  Compony  Sptcio/isfs  in  High  Freguency  Antennas 
135  Crescent  Road  Needhom  Heights,  Mossochusetts 


Position  now  available 


PROJECT  ENGINEER 

•  Unusual  opportunity  in  the 
fields  of  anologue  and  digital 
computers,  special  devices,  and 
fundamental  research.  Experi¬ 
ence  in  magnetic  memory  sys¬ 
tems  preferred. 

Applicants  are  invited  to  sub¬ 
mit  their  qualifications  to: 

_  Personnel  Manager 

The  RAND  Corporation 

1 500  Fourth  Street 
Santa  Monica,  California 


POSITIONS  OPEN 

I  Location 

I  KANSAS  CITY,  MO. 
Electronic  &  Mechanical 
Engineers 

ELECTRONIC  ENGINEERS:  Ifust  bnm  oaodder- 
•ble  deretopment  experience  tn  radio  treojalt* 
tint  end  recelTtng  equipment.  Ability  to  fUl 
poeitloB  of  Senior  Project  Enflneer  n  requlilu. 

MECHANICAL  ENGINEER:  Hut  here  dutloo- 
meot  experience  lx  meciubalcAl  deilin  of  elee* 
tronle  or  elmiUr  preciee  equipment.  PrecOenl  end 
ibeoretleel  knowledie  ot  nubterleli.  flntehee  ibeet 
meiAl.  end  machine  ehop  dealgn  ore  boxle  ro* 
qulremeote.  Poeitlon  U  one  of  ooulderable  re- 
Bponilbillty. 

SALARY:  Open. 

'nteee  posltlou  ere  permanent. 

Write  Btottne  educational  and  profesalonol  hlotorr 

direct  to: 

Jay  V.  Wilcox,  Prtkieni 
WILCOX  ELECTRIC  COMPANY,  INC. 

1400  Chastnut  St.,  Koruoi  City  1,  Ma. 
Dependable  eommunicatUmt  eince  t$it 


nmic  wmm 

SENIOR 

ELHIC  MRS 

Opportunities  with  Trocerlob,  Inc.  ore 
ovoiloble  for  Electronic  Engineers  quali¬ 
fied  by  design  experience  on  DC  and 
wide  bond  omplifiers,  low  power  pulse 
circuitry,  computers,  telemetering  or  al¬ 
lied  fields. 

Trocerlob,  Inc.  manufactures  instru¬ 
ments  of  oil  types  for  the  fast  growing 
field  of  radioactivity.  Trocerlob,  os  one 
of  the  foremost  leaders  in  this  field,  has 
much  to  offer  its  employees  concerning 
security  and  opportunity  for  odvoncement. 

Men  who  hove  hod  complete  responsi¬ 
bility  for  design  of  complex  electronic 
instruments  in  o  monufocturing  organiza¬ 
tion  with  supervision  of  Junior  Engineers 
and  Technicians  ore  invited  to  write,  giv¬ 
ing  0  detailed  outline  of  training  ond 
experience.  Correspondence  will  be  con¬ 
fidential.  Selected  applicants  will  be 
asked  to  come  to  Boston  at  our  expense 
for  on  interview. 

Industrial  Relations  Department 

TRACERLAB,  INC. 

130  High  Street  Boston  10,  Moss. 


PHYSICISTS 

ELECTRONIC  ENGINEERS 
ELECTRONIC  SCIENTISTS 
MECHANICAL  ENGINEERS 

Tha  Signal  Corps  Enginaaring  Lobora- 
toriM  loeatad  at  Fort  Mon-no  ith,  Naw  Ior- 
toy,  haw#  a  numbor  o*  attreet  vo  oponingt 
for  phyticiats.  oloctronic  tciontitts.  oloc- 
tronic  onginoort,  and  mochonical  onginoort 
tn  tho  rotoarch  and  dovolopmont,  dotign, 
modification  and  totting  of  oloctronic 
oquipmont  in  tho  fioldt  of  radio  ond  wiro 
communicationt,  radiologicol  dotoction, 
motoorlogical  inttrumontt,  factimilo,  tolo- 
vision,  photography,  ond  communicationt 
systomt. 

Curront  Taconciot  oro  at  noarly  all  pro- 
fottional  lovolt  ronging  from  trainoo  posi¬ 
tions  for  onginoort  and  physicists  fust  out 
of  collogo  to  profoct  and  stoff  positions  ro* 
quiring  considorablo  background  of  oc- 
complUhmont  in  tho  tochnical  fiold.  Tho 
Signal  Corps  Enginooring  Laborotorios  of- 
for  ottractivo  salarios  ranging  from  S3410 
to  $8360  an  unusual  latitudo  In  choico  of 
rotoarch  or  dovolopmontal  work,  and  a 
good  opportunity  to  dovolop  indioidual 
idoos. 

Signol  Corps  Enginoors  and  sciontists 
havo  at  thoir  command  tho  most  comploto 
and  finost  laboratory  oquipmont  and  facil- 
Itios  owailoblo  anywhoro  and  opportunitios 
to  progross  profossionolly  oro  virtuolly  un- 
limitod. 

Applicotions  moy  bo  obfoinod  from  Isf  ond 
2nd  Gloss  Post  Officos.  Moil  to; 

Civilian  Personnel  Division 
SIGNAL  CORPS  CENTER  AND 
FORT  MONMOUTH 
Fort  Monmouth,  N.  J. 


ELECTRONICS  ENGINEER— SENIOR 

Bound  thforvtirsl  hsikyrnund  snd  5  to  10 
ypsn  experience  deifirsblt .  WUl  be  required 
to  dexixn  snd  con<<tnirt  special  luYrumentt 
snd  .\ppsrstux  needeti  for  rcsesrch  In  reslftom. 
cspscuorH.  A  fundsmenial  properties  of 

oooductop>.  TVrtnsnent  position  elexTrlc  com- 

poDcnfs  msnufseturer  locsietl  in  >^tern  L.  H. 
ADDRESS  D-19.  P.  0.  BOX  3414 
PHILA.  22.  PA. 
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Wanted 

ENGINEERS 

AND 

SCIENTISTS 

Uniuual  opportunlliM  ior  outitondlnq 
and  cxpariencnd  man. 

That*  top  poaitiona  involaa  pralimin* 
ary  and  production  doaiqn  In  adaoncad 
military  aircrail  and  apacial  waopona, 
including  guidad  miaailaa. 

Inunadlata  poaidona  includa: 
Waight-conttol  enginaara 
Eiactronlc  proiaci  anginaara 
Eiaclronic  inatrumantation  anginaara 
Radar  anginaara 
Flight  laat  anginaara 
Straaa  anginaara 
Aaro-  and  tharmodynamiciata 
Sanro-machaniala 
Powar  plant  inatallation  daaignara 
Structural  daaignara 
Elactro-machanicol  daaignara 
Elactrical  inatallation  daaignara 
Excellent  location  in  Southam  Caliiornio. 
Canerous  allowance  ior  Iraxal  expanaaa. 

Write  today  ior  complete  Inlormation 
on  thaaa  eaaential,  long-term  poaitiona. 
Plaaaa  include  raauma  oi  your  axpari- 
enca  &  training.  Addreaa  inquiry  to 
Director  oi  Engineering. 

NORTHROP  AIRCRA.  T,  INC. 

1009  I.  Breadwoy 

Hawthorne  (Let  Angetet  County)  Californio 


EUCTROucs  imm 

ENGINEERING  PHYSICISTS 

Several  engineers  required 
ior  development  of  electronic 
circuitry,  electro-mechanical 
devices,  analog  and  digital 
computing  equipment. 

Positions  offer  security  in  a 
laboratory  located  in  desir¬ 
able  residential  area.  Apply 
in  writing  and  furnish  infor¬ 
mation  Oil  to  education  and 
experience. 

JET  PROPULSION  LABORATORY 

California  Institute  of  Tech. 
4800  Oak  Grova  Drtva 
Poaodana  3,  Calif. 


ENGINEERS 


DEVELOPMENT  ENGIN'RS 

with  major  traininfr  and  ap¬ 
plied  exp«>rlem'f  in  rtilae  clr> 
cuitM.  r>  i  r  1 1  a  1  Computon*. 
OountiiiK  cTreuitJ*. 


DESIGN  ENGINEERS 

M.  K.  or  K.  K.  mill,  of  5  yrt*. 
dt'.Hlt^n  exp«*rienee  piuf«  5  yr»>. 
of  desiKn  fOKinffrinfr  t^xp^ri- 
eiUH*  on  (»un  Firt*  ('ontrol  mt»- 
ohariittmt*  or  automatic  ina- 
chIncM. 


DESIGN  ENGINEERS  E.  E. 

With  heavy  background  in  ex¬ 
perimental  work  and  Inventive 
ability.  Mu.><t  Ih*  able  to  run  a 
project  to  «utve!<Mful  comple¬ 
tion  with  the  aid  of  desif^ners 
and  draftsmen.  Minimum  1b 
yearn  exp.  In  Blectro-Me4.*hani- 
cai  work  in  the  alN>ve  held. 


OPTICAL  ENGINEERS 

Must  know  optical  theory  and 
optical  production  method.*^, 
preferably  Fire  I’ontnd  Optlcn 
and  I>eHljpn  exiterlence  on  Op¬ 
tical  Instruments. 


TEST  ENGINEERS 
.  .  .  E.  E.  OR  M.  E. 

with  Itroad  exiiericnce  in  Klec- 
tro-Mechanl<‘al  instrument  held 
.such  as  Kuntire  controls,  icyro- 
.H4*opli‘  devices,  computers. 
Servos  or  synchn>  circuits,  etc. 


CONTROL 

Instrument  Co.,  Inc. 

67  35TH  ST.  BROOKLYN 

SFHSIltlAHV  OF 

Burroughs  Add'g  Moch.  Co. 


RESEARCH  OPPORTUNITIES 


OpeninRs  In  the  field  of  deslitn  of  elec¬ 
tronic  equipment  are  available  to 
.MATHKMATH'l.\NHa  PHY8ICIHTS. 
and  KNtiINKKRN  at  the  University  of 
Michiaaii'a  Willow  Run  Research 
Center. 

rilY»«IC'ISTS  and 
TMIAXS--with  Bachelor’s  or 
Muster’s  decrees,  should  also 
have  a  working  knuwledKf*  of, 
and  some  experience  in,  el«H- 
tronicH.  Ph.D's  with  electioincs 
experience  are  especially  de¬ 
sired. 

KNOINKKKN— with  experience 
in  circuit  development  and  de¬ 
sign  on  analoft  or  diaitat  com¬ 
puters.  telephone  switchinK 
equipment  or  cathode  ray  dis¬ 
plays  are  especially  desired. 

Researchers  are  offered  the  oppor¬ 
tunity  to  complete  the  requirements  for 
irraduate  degrees  while  employed  at 
the  Research  Center. 

Salaries  are  commensurate  with  train¬ 
ing  and  ex|>erience.  Applii^ants  are  in¬ 
vited  to  send  a  resume  of  education 
and  experience  to: 


Personnef  Office 

UNIVERSITY  OF  MICHIGAN 

Ann  Arbor,  Michigan 


ATOMIC 

WEAPONS 

INSTALLATION 

NEEDS 

ELECTRONIC 

ENGINEERS 

Two  to  fen  years'  experience  in  research, 
design,  development  or  test.  Patent  his¬ 
tory  desiroble  but  not  necessary.  A  vari¬ 
ety  of  positions  open  tor  men  with  Boche- 
lor's  or  advonced  degree  qualified  in  one 
or  more  of  the  following  fields: 

•  RELAYS 

•  TELEMETERING 

•  PULSE  CIRCUITS 

•  UHF  TECHNIQUES 

•  SERVO-MECHANISMS 

•  INSTRUMENTATION 

•  QUALITY  CONTROL 

•  LOW  POWER  APPLICATION 

•  TEST  EQUIPMENT  RELATING  TO 
ABOVE  FIELDS 

• 

TECHNICAL  WRITERS 

Eipcriesced  is  preporotios  &  pubtiegtios  gf 
sfosdords,  electronic  &  mechonical  techsicol 
mgnvols.  Esgmeering  bockground  nece$$ory. 

o 

JOB  ANALYSTS 

Mechonicol  A  eicctricol  engineors  experienced 
in  job  evolootion  A  other  wogc  odministro- 
tiofi  getivities. 

o 

PHYSICISTS 

With  pure  physics  bgckground. 


STANDARDS 

ENGINEERS 

Experienced  in  writing  spocifiegtions,  in 
ligison  work,  gnd  in  correigting  design  in- 
formgtion  to  gccepted  stgndords.  Aircrgft  in¬ 
dustry  experience  desiroble. 

• 

Those  ore  PERMANENT  POSITIONS  with 
Sgndio  Corporgtion  in  Albuquerque,  New 
Mexico.  The  Loborotory  it  operoted  by  Sondig 
Corporgtion,  o  subsidtory  of  Western  Electric 
Compgny,  under  controct  with  the  ATOMIC 
ENERGY  COMMISSION.  This  loborotory  oHtrs 
good  working  conditions  gnd  liberol  empigyoe 
benefits,  mcTuding  poid  voegtions,  sick  legve, 
gnd  g  retirement  plon. 

• 

Albuquerque,  center  of  o  metropolitoa  oreo 
of  1SO.OOO,  is  locoted  in  the  Rio  Gronde  Vol¬ 
ley,  one  mile  obove  seo  kvel.  The  “Heort  of 
the  Lond  of  Enchontment.**  Albuquerque  lies 
ot  the  toot  of  the  Sondig  Mountoins,  which 
rise  to  11,000  feet.  Climote  is  sunny,  mild 
gnd  dry  the  yeor  'round.  No  housing  short- 
oge  in  Albuquerque. 


MAKE  APPLICATION  TO 

Professional  Employment 

SANDIA  CORPORATION 

SANDIA  BASE 
ALBUQUERQUE,  N.  M. 
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r*<*phon*i  .  market  7-  6771-2-3 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 

•  l■^22A  Wtnll  GMitrattr .  *  i7<.M 

.  I■72K  Simtl  Qwiwdar .  Hf  M 

•  VihrMMt  M*4.  211  Ml«Mr . »45  00 

>  C-D  Qalttmt  Filtar  Tiro*  IF-IO  ltO/»fV  AC/DC 

2®  Amo* . •  lO-OO 

•  TS-I27/U  Fr*«.  MMtr  «r/iotrM .  H9.S0 

•  T*-I43/CPN  OmIHomko* . *  tOO-00 

•  D*n*at  I7SA  OmIIIommo* . '$229.00 

•  LM-20  FrtolMiMir  Mltir . *  >49.90 

•  G«il.  RaOl*  797.PI  Pawar  SoOOty . *  927  00 

.  TS-O/AP  Fraauancy  Malar  . *  942.09 

•  I-I30A  Sitnal  Ganarater  . *  909.00 

.  A.W.  Barkar  Lam.  VM-29  VTVM  . •  900.00 

•  TS-IOA/APN  Oalay  Lin*  Tait  8*1 .  949.00 

•  TS-IO/APQ-O  Callbralar .  979  00 

•  REL  W-II90  Fraaaancy  Malar  lliO-220  MC  932.99 
.  CWI-MAAG  Ram*  Callbralar  lor  ASB,  ASE.  ASV 

and  ASVC  Radars .  939.99 

.  CRV-UAAS  Phantom  Antanna  lor  Tranamittars  a* 
to  400  MC  911  79 

•  3  CM.  Pickup  Horn  Antenna .  99.99 

•  I'lSOA  Siynal  Ganarator — 10  cm . *9189.00 

Alt  Homs  Naw  Escapt  Whara  noted  *  (Eac.  Used 
Condition)  ^ 


METERS 

3MA  DC  3Vt*  *— Blaioaoa  Mack  aealo . 93.39 

900  MIcroaaipa,  DC — 2'.a- roand — Sun . 4.30 

laiA.  DC  Fan  tyao — 4-  aealo  (ram.  Irom  aaalatl  3.99 
900  ma.  DC  3‘j*  R.— Gaaaral  Elaelric  .  2.99 

2  ama.  RF  2‘,k' So.— SImaaon  .  3.19 

9  ama.  AC  4(-i'  R.— JBT  .  4.11 

10  amp.  RF  3*r.-  R. — SImaaon  .  4.09 

90  amp.  AC  OV.'  R.— Ganaral  EloctrK .  4.11 

3  amp.  RF  3''i*  R.— Waston  .  0.00 


COAXIAL  CONNECTORS 


ll.M 

U-22R  .4S 

t3-22SP  I.IS 
S3-1M  .15 

.15 


53-lR 

H3-IRTY 

83-lSP 

53-ISPN 

Hi-IT 


MAGNETRONS 

7  5J31 

•  4J3I 

t  4J33 

•  5Ji3 

I  5J29 

S  7MB 

5  7MC 

6  7MD 

1  7MAY 


3J31A 

3Jai 

2J37 

2J31 

iJ3i 

3J33 

3J34 

2J34 


FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS  IN  STOCK 
UHF  N  BN  BNC 


UO-7  UO-2.T  UO-37  UO-102  Ua-175  UO-254 

UO-t2  U024  U057  00-103  UO-175  UO-2S5 

00-18  UO-27  UO-58  UO-104  UO-1H5  170-240 

UO-t9  UG-27A  UO-85  UO-106  MX-195  UO-264 

170-21  170-2V  UO-84  UQ-108  UO-197  170-274 

UO-2IB  UO-30  CO-87  CO-109  170-201  UO-275 

CO-22  UO-34  UO-H8  CO-140  170-200  UO-276 

UG-22B  CO-M  CO-IM  CO-2SO  UO-290 

UO-167  UO-245  UO-201 
UO-171  UO-306 


KLYSTRONS 

2K33  4t7A 

2K45  797A 

2K  54  797B 

2K55  723A 


2K23 

2K25 

3K24 

2K2S 

2K24 


723A  K 
734A 
724B 
5411 


OIL-FILLED  HIGH  VOLTAGE 
^ISOLATION  TRANSFORMERS 

PH.  460V  64  cy.  S«e.  1 15V  200VA  IntulAttd  for 

DC->G.  E.  Form  EIR— STH  x  13*0 . $1 

PrI.  1 15V  60  cy,  Soe.  1 15V  250  VA  IntuUted  I 
KV  OC— G.  E.  Form  EIR— 29*8  x  t2'i'0  $1 


PU325 

80-239 

SO-264 

TM-201 


MC-277 

MC-320 

PL-258 

PL-259 


rid-259A 

ri/-274 

PL-284 

PL-293 


M-358 

M-359 

M-3.50A 

M-360 


£8-085698-5 

£8-689172-1 


0-163950 

0-156132 


93-C 

03-M 


40120 

4912IA 


HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  II5V  60  ey  Sm.  6250V  90  MA— 12.5  KV 

!"• . 519.50 

G.E.— PH.  1 15V  60  ey.  Soe.  6250/3850/2600V  56  MA 

12.5  KV  In* . $19.50 

Roythoen— Pri.  1 15V  60  ey.  Soe.  9500/$450V  CT  43 

MA  Hormotlexlly  soalod . $22.50 


AN/APA-23  RECORDER 

Swoo»«  any  roeolvor  throufh  itt  tvnlnf  ran«o  and 
prrmanontly  roeardt  frequency  and  timo  af  roeaWad 
tianalt  an  papor  chart.  Power  input— (mn*ori  27V 
OC  I.SA.  and  (recorder)  80/1 15V  AC  90-2600  ey 

Orifinally  dnlfned  te  record  pulM  or  ilno-wava 
modulated  liinalt  received  4y  AN-APR-I.  AN/APR- 
2.  AN-APR.4.  AN/APR.5.  BC-349.  S-27.  8X.28. 
BRAND  NEW  . $147.50 


SOUND  POWERED  TELEPHONES 

U.  S.  NAVY  TYPE  M  HEAD  AND  CHEST  SETS 
U.S.I.  A.260  VY  E  0-173013 
A.E  GL8328AO 
ANY  TYPE— 914.80  EACH 
TB-IO  Type  Hands*!* . $0.02  ** 


F.  W.  BRIDGE  SELENIUM  RECTIFIERS 

AC  Volt*  Input  —  IS  i  AC  Volt*  Input  —  40 

DCVoluUut  —  14  9  DCVoluOut  —  34 

1.3  Amp* .  93.89  0.4  Ampa  ...  04.40 

2.4Ampa .  4.*5  1.3 .  9.95 

a.tAmp* .  7.79'  3.3  .  O.P5 

13.0 .  13.75  *  0  .  1.9.50 

17.9 .  15.75  4.0 .  17.50 

34 .  33.75  13  .  34.49 

14  35.94  18  .  33.9* 

43  3».5*  ;  39 .  43.5* 

7* .  44.9*  1  34  .  95.5* 

130  VAC  Vi  WAVE  STACKS 

79MA  9.KII|I9*MA  SI.3«\39*MA  91.79 

1**919  l.l*|3*09IA  l.97l4a*MA  3.4* 


CRYSTAL  DIODES 

$1.14  I  1N23  $1.44  ;  1N34 

1.44  INilA  3.25  1N38 

4.M  tN23B  5.25  1N45 

1.94  ;  lNi7  1.74  I  1N52 


SPRAGUE  PULSE  NETWORKS 

75  E3-I.2(W-97P.  7.5  KV.  *‘E'*  CireuH  I  MicroMC. 

200  PPS.  67  ohms  Imned.  3  Boctions  . .  $4.30 

7  $  E3-3-200-67P.  7.$  KV.  Circuit  3  mlcrasae. 

200  PPS.  67  ohms  Imped.  3  sections  . .  .  $6  75 

7.5  E4.I6.60-67P.  7.5  KV.  "E**  Circuit  4  sections. 

16  mirrosec.  60  PPS.  67  ohms  Imped . $8.25 

15  E4-9I-400-50P.  I5KV.  '*E"  circuit  .91  mkrasoe. 

400  PPS.  50  ohms  impad.  4  sections  . . .  $12.00 
I5-A-I.400-50P.  i5KV.  “A"  Circuit.  I  mleraeac. 

400  PPS.  50  ohms  imped  . S37.50 

15  E7  2.200-50P.  I5KV  *‘E"  Circuit.  2  micrasec. 
200  PPS.  50  ohms  imped..  7  sections . $42.00 


ANTENNAS 

AT.36A/APT  (70  to  400MC) . 

AT-49/APR.4  (300  to  3300MC) 

OZ-2  Loop  antenna  with  pedestal . 

AN-74B  (125  ta  ISOMC) . 

AN-6SA  (P/0  8CR-52I) . 

AN-66A  (P/0  SCR-521) . 

AiA.3CM  conical  scan 

ASB  Yapi— 5  element  450  te  560MC . 

ASB  Yapi— Double  stacked  6  element _ 

ASA  Yapi— Double  stacked  370  ta  430MC 


GENERATORS 

•  Eclipse-Pioneer  type  7I6-3A  (Navy  Model  NEA-3A) 

Output— AC  ll$V  I0.4A  800  to  l4U0cy.  I  tb-  DC  30 
Veits  60  Ames.  Brand  New  $38.50 

•  Eclipse-Pionrrr  type  1235- 1  A.  Output— 30  Vatts 
DC  15  Amps.  Brand  New— Original  Packing  .  .$15.50 


THYRATRONS  &  IGNITRONS 

a  FG.4I  I  PG-271  I  72 

FG-.h7  343A  <  8; 

I  FG-47  344A  M 

I  FG-91A  GL-415  j  8P 

I  41  .  KU-419  ;  14 

I  PG-49  KU-423  :  It 

1  PG-145  KV-b28  i  2« 

I  Fo-IM  KU-444  I  24 

1  PG-172  WL-493  I  5! 

PG-178  WI.-47J  ;  5! 

I  RX233A  WL-b77  5! 

PG-235A  WL-a8i  ;  if 


WESTINGHOUSE 

HYPERSIL 

TRANSFORMER 


3  PHASE  INVERTERS 

VoltoRt  ond  Fraquency  Ragulotad 
Eclipse  Pioneer  Type  12121A 

nr  Imut— 24  Vn'U  16  Amps 
AC  Ou.piit— ii5  Uoitk  I  25  Amps  3  Phai 
250  VA  0.7  P.F  400  Cycles 
12.000  RPM  65*C  Temp.  Rise 
Brand  liaw  . . . ....$! 


PRI-liSV.  60CV  %  KVA 
SEC  4t|  .  240V  .  I.56A 
BCC  92  •  248V  -  I.96A 
WT.  30  LBS. 


EACH 


Terms  20%  cath  with  order*  balance  C.  O.  0. 
urdess  roted.  All  prices  net  F.O.B.  our  wore- 
house,  Phila.,  Penna.,  subject  to  change  without 
notico. 
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r  LECTRONIC  RESEARCH 

TUBE  SPECIALS 


I2SN7CT 
liSOTGT 
USR7GT 
12X3 
liZ3 
t4A4 
I4A7 .... 
I4B4  .  . . 
UBS  .  .  . 
14C5 .... 
I4<:7  .  .  . 
I4E7  .  .  . 
I4F7  . . . 
14H7  .  . 

I4J7 . 

I4N7  . .  . 
1407  .  . 

I4R7  .. 
I4W7  ... 
14X7  ... 

U  . 

I4TS 

32  - . 

24A 
2SA4 
29L4GT 
34  .  .  . 

37 

3SD7 ... 

34 

35  SpM  . 

31 . 

33 

33L7GT  . 

33  . 

34  . 

35  51  .. 

35A5. . . . 
35B5 .... 
35W4 
35Y4 
35Z4GT 
35Z5GT 
34 

37 

38 

34  44  . 
41  . 

43 . 

43  .  . 

45 . 

45Z5GT  . 


c:athotfc  Ray 
Tubet 

3API  $4.75 
3AP5  ..  4.75 

3AP1  14.35 
3AP4  14.35 
3BP1  .  .  7.45 

k:pi  3.35 

3DP1  .  4.S5 

3DP1A  .  4.75 

3EP1  ...  4  45 

3FP7  .  3.45 

3GP1  .  4.45 

3HP7  .  .  4.41 

4AP14.  4.75 

5AP1  3.75 

5AP4  4.75 
5BP1  .  5.75 

5BP4  .  5.75 

5<:P1  ..  4.45 

5<:P7....  5.54 

5FP7  .  .  .  3.85 

5HP1  ..  5.75 

5HP4  ..  5.75 

5JP1...  34.54 

5JP3  .  34.54 
5JP4  .  34.54 

8LP1  ..  14,75 

51. P5  .  14.75 

5MP1  14.45 
7BP1  8.75 

7BP7  .  7.45 

7BPt3  14  45 
7BP14  14.45 

7<:P1.  .  14  45 

4GF7.  13.85 

41.P7  4.45 

14RP4  .  18.54 

I4FP4  ..  34.54 
13nP7  14.54 

13GP7  .  14.54 

13HP7  .  14  54 

443PI  .  4.45 

445  .  4.45 

Photo  Colla 
1P34  81.37 

418 .  1.45 

414 .  1.45 

433  .  1.35 

437 .  1.85 

43tA  .  .  .  4.45 

1445 .  1.45 

Thyratroaa  A 
linUroas 
OA^  .  .  $1.33 
EL>(;lA.  4.75 
3A4G  ...  1.35 

3B4  _  3.14 

3D31  .  .  1.84 

K:33  .  4.45 

3C31  RL- 
CIB..  3.45 

3C45 _  17.54 

4C35.  ..  38.75 
EL.C5B.  4.45 

5<:33 _  53.45 

C:4J  .  .  4.45 

PG-17/55575.35 
i  FG-33  .  17.54 

,  FG-41  .  133.54 
'  FG-47  14.84 

FG-8IA..  4.45 
41  ..  7.85 

I  PG-45/ 

5544  .  35.4# 

FG-144/ 

5541...  34.44 
'FG-145.  14.54 

FG-144  .  45.44 
FG-173..  34.5# 
FG-178  14.5# 

RX-333A  3.45 

FG-335A 

5553  44.5# 

PG-371/ 

5551.  .  43.5# 
34)A ....  4  75 


GL-415 
555#  34.5# 

KL:-414  13.5# 

Kl’-433  34.54 

Kl'-438  33.35 

Kl’-434  .  34.54 
WI.-453 
5551...  43.54 
WL-473  .  33.44 
^•L.477  34.5# 

WL-481' 

555#  ..  34.54 
733A  .  3.75 

873473..  13.15 

884  .  1.85 

885  1.44 

1445  .  1.84 

1444  .  13  45 

3454  .  ..  1.84 

3451  .  1.15 

rranamIttiD# 

A  Special 
Purpoac  Tube# 
OA3  $1.44 

OA3  1  51 

OB3.  1.88 

OB3  1.34 

0<.3  .  1.34 

OI>3  1.15 

1B3IA.  3.85 
1B33  ..  3.35 

1B33  .  4.45 

IB34 

^^e9tJ  13.45 
1B34 

Sylf) .  18.45 
iB34  .  3.75 

lb37  .  .  .  14.54 
1B34  .  .  3.4# 

1B33  ..  3.45 

1R35  ..  13.54 

1B43....  4.84 

1H34  .  .88 

3B33  3.34 

3<:31 . 75 

2<:33  .  .  .75 

3C34  ...  .44 

3G34A ...  .44 

3<:34 . 44 

X:34  .  23.44 

X:44  .  .  8.45 

X:43  .  34.54 

X:43  .  33.54 

X:44  1.54 

3C44  .  .  34.54 
X:51  ..  5.75 

3E33 _  1.85 

3E34  .  4.14 

3J31A ...  4.45 

3J33 .  4.45 

3J34 .  34.5# 

3J37  .  34.5# 

3J31  ...  34.5# 

2J33  ..  43.5# 

3J33 .  34.5# 

3J34 .  34.5# 

3J34  .  85.4# 

3J37  ....  13.7# 
3J38  ....  17.5# 
2J34.  ...  44.5# 

3J41 _ 175.4# 

3J48  .  .  37.5# 

2344  .  .  34.5# 

3355  .  87.54 

,  2354  ...  154.44 
2341  .  45.34 

!  3K33.  .  37.54 

3K35..  33.54 

i3K34.  .  135.44 

3K38  .  34.54 

'3K34...  34.44 

,  3K33  .  345.44 

3K45  145.44 

t  3K54  135.44 

3K55  135.4# 

'  3X3A  .  1.85 

[  31*22' 

EL-IC.  3.45 


3R34 
3B34W 
3B35 
3B34 
3B37 
3<:24 
31>3IA  . 
3E34 
4-135A  . 
4A1 
4B33 
EL-5B 
4B24 
4B35 
EL-4CF 
4E37 

4J34  I 

4J38  I 

435#  .3 

4353  4 

5D31 
53  33 
5334 

4AR4.  .  . 

4G31 

4<:34 

434  . 

7-7-11  . 
1#T1 
14Y  . 

15E 

I5R 

RE1.-3I 

24G 

RK-35 

I’G-33.' 

5558  .. 
RK'34 
35T 
35TG 
REL-34  . 
Rk-47  . 
EF.5# 
V'T-53 
'Brio 
53A 
RK-S4 
RK-4# 
RK-U 
73 
73 

VR-75 
OA3 
75T 
VR-78 
.  VR.4# 


WE-M4C  3.5# 
\4X-353A  5.45 

WE-354A  5.4# 

WE-357A  3.77 

1A'E-371A  4.75 

WE-375A  4.45 

WB-383A  4  35 

WE>385A  5.57 

H'E-384A  7.4# 

WE-344A  5.75 

WE-.3#1A  5.45 

3#4TH  15.4# 

344TI.  .  15.4# 

347A  5.5# 

\4E-344A  4.45 

HX-SUA  7.5# 
WE-313<:  4.15 

314A  .  .84 

337A  4.35 

WE-331A  4.75 

WE343A  185.4# 
35#B  .  4.45 

354(:  14.5# 

WE.354B  5.45 

34IA  .  4.75 

371 A  .  .45 

371 B  .45 

388A  .  3  45 

417A _  14.45 

434A  4.55 


4SH7GT.  .44 
4S37  .  .84 

4S37GT  .84 
4SK7  .  .84 

4.SK7GT.  .84 
4SL7GT.  1.45 
4SN7GT  .74 
4SN7WGT  3.3# 
4SQ7  .75 

4Sg7GT.  .75 
4SR7  .  .  .81 

4SS7  .44 

4ST7  .  .  1.35 

4T7G.  .  .  1.44 

4T8  .  .  1.38 

41'5  ...  1.14 

4r7G . 88 

4V4  _  1.44 

4V4G . 84 

4V4GT  .  .74 

4W4CT  .  .72 

4W4GT  .  .44 

4X4  .54 

4X5GT  .54 
4Y4G  . .  1.14 

4ZY5G  .  .84 

7A5  .  .  1.48 

7A4 . 84 

7A7 . 84 

7A8  ..s.  .84 

7An7.,..  1.44 

7AH7  .  .  1.48 

7B4 . 84 

7B5 . 84 

7B4 . 84 

7B7 . 84 

7B8 . 84 

7C4 . 44 

7C:5 . 84 

7E5 .  1.24 

7E4 . 74 

7E7 .  1.44 

7F7  ...  1.44 

7F8  _  1.54 

7G7 .  1.33 

7H7 . 44 

737 .  1.33 

7K7 .  1.33 

7L7 .  1.33 

7N7 .  1.44 


8  4AC74V 
4AD4G  . 
;i.5#  4AD7G.. 
.47  4AE4G 
.74  4AF4G  . 
.44  4AG5 
.73  4AG7 
.44  4AH4 

1.14  '  4A35 
.44  ’  4AK5 
.44  4AK5W  . 

t.l7.4AK4 
.44  4AI  5 
.44  4AL5W 
.44  OAOS  . 
.44  4Ag4 
.44  4AR5  . . 
1.17  4AS4  . 

1.17  :  4AS7G  . 

.44  I  4AT4  . 
.44 . 4Al  4  . 

.44  4AV4  .  . 
.44  4B4G.  . 

.44  4B5  .  .  . 

.84  4B7  _ 

.74  4B8  .  .  . 

.44  4B8G  . . 

1.1#  4BA4 _ 

.44  4BA7  ... 
1.1#  4BC:5  . .  .  . 
.74  '  4BE4  . 
l.t#  4RG4G  . 
1.1#  4BH4 
1.1#  4R04GT. 

.44  4G4 . 

1.1#  4(:5  _ 

1.1#  4C:b4  .. 
1.1#  4<:4  . . . 

1.18  4(:8G  . 

.41  4(:D4G  . 

.43  4D4  .  . 

.47  4D8G.  .. 
.44  4E5  .  . . 

.44  4F5GT  . 

.44  4F4  _ 

.84  4F4G  ... 
.43  4F7  .  . . 

.43  4F8G  . . 
.43  :  4G4G  .  . 
.44  :  4H4 

.43  4H4GT.. 

.81  '  435  . 

.88  435G  ... 
1.3#  435GT... 

1.38  434 . 

.74  437 
.84  437GT. . 
.74  438G  .. 

.44  4K5GT. 
.84  4K4GT.. 
1.85  4K7  ... 

.45  4K7G... 
1.84  4K8 
3.35  4K8GT.. 
.44  4L5G.... 

1.15  4L4  _ 

.44  4L4G _ 

1.1#  :  4L4GA.  . 

.43  !  4L7 . 

1.1#  I  4L7G.... 
.43  4N7 
.43  4.N7GT .  . 
.44  4P5GT .  . 


OOA 

OlA. 

OZ4 

1A3 

1A5GT 

1A4 

IA7GT 

1AB5 

1B3GT 

1B4P 

1C5GT 

1C4 

1C:7G 

1D5GP 

107G 

1D8C;T 

IE5GP 

1F4 

1F5G 

1G4GT 

1G5G 

1G4GT 

1H4G 

1H5<;T 

1H4G 

1H4GT 

1340 

134GT. 

1L4  . 

1LA4 

11.A4 

1LB4 

1LC:5  . 

1LC:4  . 

1LD5. . . 

ILE3... 

1LH4... 

ILN5  . 

1N5GT 

IN4G 

ipk;t. 

105GT 


845 

844A  .  . 

844B 
873A  .  . 

874  . 

874  . 

878  , 

454  . 

455  .  . 
454  .. 

457  .  . 

458A  .  . 
454 

441 

CK-1##5 


444B  ...  3.35 

45#TH  .  43.5# 
45rrL  .  43.5# 

47IA/ 

1H31A  3.75 

SS-5#1  13.5# 

5#3AX  1.45 

5#4AX  1.47 

5#7AX  1.47 

537  13.35 

53#  17.3# 

531  8.35  : 

532  5  3.45 

554  3.3# 

541  3.5# 

HY41S  .44 
WI.47#A  8.7# 

7##B  .  .  34.5# 
7##<: .  .  34.5# 

7##D  .  34.5# 

7#3A..  3.45 

7#3B..  4.35 

7#3A  4.45 

7#4A  .45 

7#5A  3  75  , 

7#4AY. .  45.##  ; 

7#4BY  45.## 

7#4CY  .  45.##' 

7#4FY  .  .  45.## 
7#4GY.  ..  45.## 
7#7A  .  4.45 

7#7B  .  .  33.5# 
7##A  .  .  .  4.85 

7#4A _  4.87 

71#A  .  .  1.7#  i 

713A  ...  1.45 

714AY...  4.45 

71SA....  4.75 

715B _  13.75 

715C _  34.5# 

7I7A  .  .  .  1.47 

WE-714A  34.5# 

731A _  4.4# 

723A  4.4# 

733A  B  .  14.45 
734A  .  .  3.33 

734B  3.33 

735A _  8.45 

734A....  8.5# 

734B _  34.5# 

73#A _  35.## 

73IA _  3.45 

lAL-787  4.8# 

788Y  .  1.4# 

8##  1.88 
8#1A  .48 


IRS.  ... 

154  .  . 

155  . . . 

IT4 
1T5GT 
1U4.  . . 
lt’5.  . 
IV 

1X3  .. 
3A3... 
3AS.  . 
3A7  .. 
3B7 .  . . 
3ES  .  . 
3X3  .  . 
2X3A 
SA4  . 
3A5 

3ASGT. 
3B7 ... 
3C4.  . . 
3D4  .  . 
3LF4  . 


7S7 .  1.33 

7V7 .  1.33 

7W7 .  1.32 

7Y4 . 84 

7Z4 . 84 

I# . 45 

I3A . 74 

13A4  ..  .84 

I3A4GT.  .74 

I3A7  1.14 

I3A8GT.  .84 

I2AH7GT  1.33 
13AT4...  .54 

I3AT7...  1.15 

13Al’4...  .74 

13Al’7  .,  .45 

13AV4...  .43 

13AX7...  l.#8 

13BA4...  .73 

13BA7...  .45 

13BE4...  .7# 

I3C8  .  .  .84 

13F5GT .  .74 

I3H4  . .  .44 

12J5GT..  .44 

13KS.  ..  .44 

I3Q7GT.  .84 

I3SA7  .84 

I3SA7GT  .84 

13SFS  .74 

I3SF5GT  .74 

I3SF7  .  .74 

13SG7...  .44 

13SH7...  .84 

I3SJ7  .84 

I3SJ7GT  .84 

13SK7  .81 


48  ..  1.4# 

5#  .  .  1.41 

5#A5  .  .  1.84 

5#BS . 88 

5#C5  .88 

5#L4GT.  .74 

5#Y4GT .  .43 

53  . 45 

55 . 44 

L5SB . 33 

54  . 44 

57  . 84 

58  .84 

54  .  1.34 

7#L7GT  1.53 

71A..  .74 

75 . 84 

74 . 44 

77  . 44 

78  . 74 

74 . 84 


1##TH 

WE-1#1D 

34E-181F 

VR.|#5 

0(4 

HX-I13A 

WE-I17A 

WE-134A 

VT-I37A. 

VR-15# 
OD3  . 
FG-14# 
3#3A 
3#3B .... 
3#4A 
WE3#S 
<:E-3#4  . 
311  .  . 

3I3E 
WE-315A 
33IA 
337A 
5C37 
WE-331D 
33X.H 
HE-344A 
WE-345A 


3V4  .  . 
5AZ4.  .  . 
5T4 

5r4G.... 
5V4G. .  . 
5W4  .. 
5X4G 
5Y3CT 
5Y4G  ... 

5Z3 . 

SZ4 . 

4A3 

4A4  .  .  . 
4A4  .  . 

4A7  .  . 

4AB7 
4AC5GT 


.54  I  4SA7 
.75  4SA7(rr 
47  4SB7Y  . 
1.3#  4.S(:7 
1.34  4S(:7GT 
1.35 . 4SD7GT 
1.17  I  4SF5 
1.45  4SF5GT 

1.34  4SF7  .  . 

1.35  4SG7  .  . 


83  . 

83V  . 

84  4Z4  . . 

85  . 

84Y 

H7L7GT 

II7P7GT 

117Z3 


ll7Z4Crr  .47 


13SL7GT  1>3 


L48  '  4SH7 


4AC7 


SYNCHROS 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL 
SIZE  1,  3,  5,  6,  7  AND  8  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK. 

C-44968-6  C-78249  C.782S4 

C-56701  C-78410  C-78670 

C-694JS.2  C-7841 1 

C-69406.1  C.78415 

C-78r.48  C-79331 

SYNCHRO  CAPACITORS  IN  STOCK 


3J1F1 

2J1G1 

2J1H1 


Tefms  20%  cosh  with  ofdor,  botance  C.  O.  D. 
unloss  rated.  All  prkos  not  f.O.t.  oor  wjrt- 
houso,  fhilo ,  PtiHia.,  subloct  to  clianaa  with¬ 
out  notico 
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WILLIAM  GREENBERG  DAVID  GREENBERG 

ANNOUNCE  THE  MERGER  OF  THEIR 
RESPECTIVE  FIRMS 

Wl  LGREEN 

_ INDUSTRIES _ 

99  MURRAY  ST.  N.Y.7,  N.Y. 

TELEPHONES  WORTH  2-7423-4-5 

NEW  PHONES  WORTH  4-2490-1-2 

THIS  MERGER  CREATES  ONE  OF  THE  LARGEST 
DIVERSIFIED  STOCKS  OF 

AN  CONNECTORS 


We  take  this  occasion  to  thank  our  many 
customers  throughout  the  industry  for  their 
patronage.This  merger  has  made  our  service 
even  more  efficient.  Faster  deliveries  are 
assured. 


PURCHASING  AGENTS:  MAKE  USE  OF  OUR| 
TRANSMITTING  AND  RECEIVING  TUBE  DEPARTMENT 


K-RK-PL  CONNECTORS 


WK 

-1- 

M.2 

C.3 

-4- 

S.4 

-6- 

SK 

C.2 

L.3 

C.7 


S.2 

V.7 

C.9 

M.10 

C.16 

-19- 


GK 

-1- 

c.3 

S.3 

C.4 

M.5 


',1 

■12- 

NK 

L.S 

S.IO 

-12- 

M.IS 

L.20 

C.23 

-27. 


AVAILABLE  AT 
THIS  TIME 


FK 

V.IS 

D.2 

B.I8 

M.3 

V.3 

IK 

L.S 

-10- 

V.9 

R.14 

26- 

L.1S 

R.26 

G.IS 

M.30 

LK 

N.27 

L.36 

-37. 

A.S3 

AK 

D39 

G.S2 

AF 

C. 8 

D. 2 
D.4 
T.8 


SHELLS 

21 

21. C 
22 

22. C 

23 

23. C 

24 

24. C 

31.5 
31.SL 

32.5 
32.SL 


"PL'' 

PL-U-9-U  PL-208 
PL.U2  PL-213 

PL  122  PL-216 

PL- 123  PL-Q-227 

PL-147A  PL-P-230 

PL  149  PL-Q-230 

PL-ISIA  PL-254 

PL- <52  A  PL-P-2S6 

PL-153A  PL-P-257 

PL-156A  PL-2S9A 

PL-P200 
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DISCOUNTS  AND.  SAVINGS' 

25  -  40  -  OU  :% 


OF 


CONNECTOR 

INSERTS  AVAILABLE  AT  THIS  TIME 

ITEMS  IN  ITALICS  HAVE  BEEN  RECENTLY  ADDED  TO  OUR  INVENTORY 


SS-IP 

16S-4S 

18-lSS 

20-1  OS 

22-9S 

24-7P 

28-7P 

32-3S  1 

8S-1S 

16S-SP 

18-18P 

20  IIP 

221  OP 

24-7S 

28-7S 

32-SP 

J0S-3P 

16S-5S 

18I6S 

20-1  IS 

22I0S 

24-9P 

28-8P 

32-SS 

10S-2S 

16S-6P 

18-17P 

20-12P 

22-1  IP 

24-95 

28-8S 

32-8P 

10SL-3P 

16S-6S 

1817S 

20-13P 

22-1  IS 

24-lOP 

28-9P 

32-8S 

10SL-3S 

ISS-8P 

18-18P 

20-13S 

2212P 

24-lOS 

28-9S 

32-7P 

I0SL-4P 

iSSSS 

18-18S 

20-14P 

22-I2S 

24-1  IP 

28-lOP 

32-7S 

10SL4S 

16-lSP 

18-20P 

20-14S 

22  13P 

24-llS 

28-1  OS 

328P 

JOSL-SSSP 

I6-15S 

I8-20S 

20-lSP 

22-13S 

24-I2P 

28-lIP 

328S 

I0SLS5SS 

1616P 

I8-22P 

2015S 

22-1 4P 

24-12S 

28-lIS 

329P 

12S1P 

16-16S 

I8-22S 

20-lSP 

22-1 4S 

24-1 5P 

28-1 2P 

32-9S 

12S-1S 

16-2P 

18-23P 

20-16S 

22-lSP 

24-ljS 

28-1 2S 

32-lOP 

12S-2P 

16-7P 

18-23S 

20-17P 

22-lSS 

24-16P 

28-13P 

32-lOS 

12S-2S 

ie-7S 

18-24P 

20-17S 

22-16P 

24-16S 

28-13S 

32-1 3P 

12S-3P 

IS9P 

18-24S 

20-19S 

23-16S 

24  I8P 

28-14S 

32-1 3S 

J2S-3S 

ie-95 

1825P 

20-20P 

22-I7P 

24-I8S 

28-I5P 

32-14P 

I2S-4P 

je-lop 

I8-25S 

2020S 

22-I7S 

24-19P 

28I5S 

32  14S 

12S^S 

IS-IOS 

18-26P 

20-22S 

22I8P 

24-19S 

28-1 SP 

32  ISP 

12SP 

leiip 

18-26S 

20-23P 

22I8S 

24-20P 

28-ISS 

32-I6S 

I2-5S 

IS  ns 

18-27P 

20-23S 

22I9P 

24-20S 

28-17P 

32-18P 

12S-6P 

I6-12P 

18-27S 

20-24P 

22-1 9S 

24-21P 

1  28-17S 

32-18S 

12S-6S 

I6-12S 

18-28P 

20-24S 

22-20P 

24-2  IS 

1  28-18P 

32-19P 

J4S-1P 

16-13P 

18-28S 

20-25P 

22-20S 

24  24P 

28-1 8S 

32-19S 

14S-iS 

16-I3S 

18-29P 

202SS 

22-21S 

24-24S 

28-19P 

32-20P 

i4S-2P 

19-IP 

18-29S 

20-28P 

22-22P 

24-25P 

28-19S 

32-20S 

J4S-2S 

ISIS 

I8-30P 

20-26S 

22-22S 

24-25S 

28-23P 

32-IOIP 

14S4P 

18-2P 

I8-30S 

20-27P 

22-23S 

24  26P 

28-20S 

32-IOIS 

14S-4S 

I8-2S 

I8-3IP 

20-27S 

22-24P 

24-26S 

28-2IP 

32-1 02P 

I4SSP 

I8  3P 

18-3IS 

20-28P 

2224S 

24-28P 

28-2IS 

32-1 02S 

14S-5S 

I8-3S 

20-IP 

20-28S 

22-27P 

24-28S 

28-22S 

32-722P 

14S-6P 

184P 

20-1 S 

20-29P 

22-27S 

24-684P 

28-684P 

32-722S 

14S-6S 

18-4S 

20-2P 

20  29S 

22-30P 

24-684S 

28-684S 

32-81  OP 

I4S-7P 

18-SP 

202S 

20-30P 

2230S 

24-69  IP 

28493P 

328I0S 

14S-7S 

18-SS 

20-3P 

20-30S 

22-32P 

24-691S 

28S93S 

32-81  IP 

14S-9P 

18-6P 

20-3S 

22-lP 

22  32S 

24  7I0P 

28-695P 

32-81  IS 

14S-9S 

18-6S 

20-4P 

72-lS 

22  36P 

24-7I0S 

28-69SS 

3SIP 

14S-I0P 

I8-8P 

204S 

22-2P 

22  36S 

24-835P 

28-702P 

36-lS 

US-IOS 

IS-8S 

20-5P 

22-2S 

24-lP 

28-IP 

28-702S 

362P 

14S-11P 

18-9P 

20-5S 

22-3P 

24-IS 

28-lS 

28-745P 

3S2S 

US-llS 

I8-9S 

20-6P 

22-3S 

24-2P 

28.2P 

28  745S 

3S3P 

14S-12P 

I8I0P 

1  20-6S 

22-4P 

242S 

28-2S 

28-840P 

38r,S 

14S-I2S 

I8-I0S 

20-7P 

22-4S 

24-3P 

28-3P 

28-840S 

36-6P 

14-3P 

I8IIP 

20  7S 

22  5P 

24-3S 

28-3S 

28-8S2P 

36-6S 

I4-3S 

1 81  IS 

20-8P 

22SS 

244P 

28-4P 

28  852S 

3S7P 

lesip 

I8I2P 

208S 

224P 

24-4S 

28-4S 

32-IP 

3S-7S 

ISSIS 

I8I2S 

22-8S 

24SP 

285P 

32-IS 

3S-8P 

16S-3P 

18-13P 

20-9P 

22-8P 

24SS 

2SSS 

32-2P 

3S-8S 

16S-3S 

18-i3S 

20-9S 

22-8S 

24SP 

28SP 

32-2S 

3S9P 

1SS-4P 

'8-15P 

20-10P 

22-9P 

24SS 

28SS 

32-3P 

3S-9S 

WE  SPECIALIZE  IN  PROMPT  DELIVERY 


AN  31M 

# 

AN  3102 

AN  3101 

0 

AN  3100 


SPECIAL  ATTENTION  GIVEN  TO/'DO”  ORDERS 

99  MURRAY  ST.  N.Y.7,N.Y. 


WILGREEN 

INDUSTRIES 


TELS.  WORTH  2-7423-4-5 
NEW  PHONES  WORTH  4-2490-1-2 
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GOT  A  PROBLEM? 

HARMAR  can  solve  it  for 

Wm/yi<L 


HARMAR  has  MILLIONS  of  parts  for  emergency  requirements -many 
manufacturers  depend  on  HARMAR  when  their  regular  sources  fail 

YES,  if  you  are  facing  an  alarming  shortage  of  critical  electronic  ma¬ 
terials,  odds  are  that  Harmar  has  just  what  you’re  looking  for! 

Whatever  your  requirements  . . .  civilian  or  military  CONTACT 
HARMAR,  when  you  need  components.  From  sample  lots  to  produc¬ 
tion  quantities,  your  orders  can  be  shipped  immediately,  and  prices 
are  reasonable. 

Remember  when  you  deal  with  Harmar,  you  deal  with  principles— 
Harmar  owns  every  item  it  offers  for  sale. 


LISTED  AJtE  FEW  OF  MANY  ITEMS  AVAILABLEl 


•  RESISTORS 


•  RECEIVERS 


HEADSETS 


•  CABLES  AND  CORDS  •  JACKS 


TRANSCEIVERS 


•  SOCKETS 


wrife,  wire  or  phone: 

242  Territorial  Rd.,  Dept.  B 
Benton  Harbor,  Mich. 

•  Phone:  5-7271 

1003  Union  Trust  Bldg.,  Dept.  A 
Cincinnati  2,  Ohio 

•  Phone;  Main  3155 


NOTE: We  hove  developed  special  facilitias  for  keying  oer  stock  to  manofactorers  port  No.  or 
Armed  forces  stock  No. -For  quickest  possible  service  please  request  quotations  by  thoso  nembors. 
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OVER  1,000 
DIFFERENT 

TYPES 


AIRCRAFT  SOLENOID 

CONTRACTORS 


ALLIED  BJ 


A.C.  TELEPHONE  TYPES 


24VOC.  l»ri*T  rw  ohm 

#IU*0  . $1.55 

BJX.42  12  or  24  VIN'.  HP  IHHr 
br^k.  240  ohm  t'T  $I.2L 

BJU  iKloi'trlr*l  LAtrhiiwt  6VIH’. 
4PI>T.  16  ohm  rntl. 
proof  Ahifld.  11  1*111  Plug  HftM* 
Sll4;t5  . $6.95 


so  Amp  Contocts 
24VDC,  SPST, 
Double  Moke, 
Spec.  #94  323S1A 


Clare  BI*SU*  U\Ai\  lA  »B5I>» . W.49 

Clara  Tyaa  C  IIOVAC.  2A,  IB  «RI»1 . 3.2S 

Aataaiatit  F  Tyaa  BA  IIOVAC.  4PDT,  «BIS*  4.40 
AatoaiaHc  F  lyaa  BA  IIOVAC.  DPPT.  «RIM  3.4t 
*  Petal  tyaa  alao  Oau 


ALLIED  BO  &  BOY 


HEAVY  DOTY 

ETBA  10  AMP  CONTACTS 

B0I3055  6VIH:.  HI*UT.  dt.uhlf 

/  luk^.  240  ohm  «H06  . $1.25 

BOI535  24VIK\  l»b|p  mAk**  an.i 

brvak,  240  ohm  *B23»< . $1.30 

809D23  6VIH'.  3P1»T.  14  ohm  kK22r. . $2.25 

BOI332  12V1N'.  KO  ohm.  mtl  and  framo  only  mo 

rrmtattn)  *IU*-35W  .  ^ 

B0YX40  12  ma  .  I>I*I>T.  3M0.  «Rr.S7 .  $2.»6 

BN  12034  24V1H\  4l»irr.  22T  ohm.  « 114.14.  $3.48 


\llrii  Krtifllry.  Bulletin 
.X91418.  100  ohm.  »R106 

tl.B5 

Hurt.  ('at.  No.  692R4.  150 

ohm.  .rK105H . $1.95 

Hiiimre  “D**,  <'IaM  9850. 

150  ohm.  #R8S _ $2.25 

(’iitler  llammert  Bulletin 
*:041H2R.  100  ohm.  #R24 
$2.25 


DmoI  $000  inntJiNFf 

ptrof*^  befirem  pofM,  all  <««- 
fdrf*  RonHally  open. 

$uit4hl*  /of  P.P.  bridge  w 
baUmetd  H/fuitg  vkgrg  dtf 
/•rmfial  orfiaa  4a 


GM  1200  SERIES 

DUAL  COIL 

S2|V  10  AMP  CONTACTS 

m&  I25$«  6-lSVlN'.  .tPHT.  45  ohm. 

#R5B3  .  $l.»- 

12889-2  24VI)t\  3PI»T.  '•(M)  ohm 

y  t  #11594  . $2.95 

12792-1  U  24V1M\  SPUT.  Khi 

►hm.  #R24h  $1.7 

12885-1  24V1)C.  lA.  IH.  2t'.  *UH)  ohm.  SR595  $3.25 


COOK  M7I0/6I3  1>P[>T.  6 
Allied  80347$  81*I>T.  2.5  m 


200  Amp  Contocfs. 
24VDC,  SPST, 
Double  Mnke, 

Spec  #94  32324A 

ll«Pt.  Sp*.«v  No.  569A.  Cat. 
No.  fi94R19,  75  ohm. 

JrR127A  .  $2.»5 

.%atnUte.  R4.  90  ohm. 

2tR174  $S.5A 


ROTARY  RATCHET 


Ledfs  Ti.C.  impfUte  gpetgfd 
ffK'rk'mMNM  rolafe  ia  JO  $tty» 
Rutrktt  mrrh^Hitm  ka«  rbott 
with  /late  for 
standard  rititek  tt^rr$ 


G.E.  CR2791  SERIES 


W#33  MaehanUai  aaly.  24V 
2(t0  ohm.  ttR5»7  $1.50 
#7$-2»45  MaehaaltM  A 
Ratchet  A  3*  Iona  shaft 
6V.  H  ohm.  fR5^.  .$3v50 

#75-357$  Maehaniim  4  Ratchet  4  4*  lonf  fihart 
«V.  hk  ohm.  #R5W  . 43.75 


CR^79IBI00P36^^  lO.iNM) 

CR279JBIMJ3  ^  2 

CR279IBI00J42 
tacta  #RIA3  .  5'l.25 

CR279lBl00i4  4-6VI>t  . 
tartH  rKam  ’  ’. .  $1.25 
CR279IBIOOF3  24V1H\  2P1)T.  150  ohm.  .'lA  eon 

tactH  «H164  .  884 

CR279iBlOIV46  I2VD4'.  lH>lc.  makf.  100  ohm. 

lOA  coouru.  #Rie.5 .  78« 

CR279IDI07F3  24VI>r.  I>PI»T.  lOh  ohnu.  5A 
coRtart#.  ceramic  Inaul.  #11229.  .  .  .  $5.95 


100  Amo  Contocts 
24VDC,  SPST, 
Double  Moke 


D.C.  SENSITIVE 


\|ien  Mrartley.  Part  No 
65  ohm.  rR806 
$8.95 


S4faia4F  1  ma..  RPBT.  HOOO  ohm.  #11415.  $3.95 
RBM  23025  0  ma..  RPIFT.  8u00  okim.  #11428  1.58 

W.C.  (Whaladi)  KK96«5  9  ma.  lA.  IB. 

U'.  luOO  ohm.  #R426  . ♦••9 

Kurmaa  Mldiat  12  ma..  KPltT.  1500  ohm. 

#B42T  . •• 

Allied  BOYX40  12  ma  .  RIVT.  3940  ohm. 

#R5«:  . *•** 

Clara  Tyf#  J  (KlOlt  6  ma..  BPHT.  3500 

ohm.  #1130  . 

Dnaiaat  5  ma,  lA,  5000  ohm  #11230  . 98 

Autaaialle  5035A7  8  ma..  lA.  I.HOO  ohm. 

. . 

Caaka  Type  C  4  ma,  lA.  $500  ohm.  «ll.50«  3.50 
Clara  BII$I3  iKIOIl  2  ma.  HPDT.  8500 

ohm,  #11.588  . . 

Clara  A8i$3  H  ma  .  3A,  $:00  ohm.  #IUOm  3-95 


200  Amo  Contocts. 
24VDC,  SPST, 
Double  Make, 
Spec  #94-32424A 


—  23085  RBM  48VIM'.  .HpIiT, 

"(MN)  ohm.  6  ma  #K4^^ 

55251  Talachraa.  24V1M'. 

oh«K 

55340  Prica.  24VIH)  Sl*5rr 
n.o.  (lAl  :00  ohm 

"  #11170  .  90- 

55342  Telaehran.  245'IN’.  Makes  3  Kreakn  (hie 
(2A#.  It')  lUMi  ohm.  Antl-t'apacity  Armn.  Ism 

Lohm  Rakelite  Inaulation  #R17] .  SI  25 

5552$  Caak.  34V1M'.  Mak««  2.  Hreakn  «)ne.  OA. 

lO)  ohm  Oramie  Insulation.  #Rin7  95' 
55528  6.C.  12VIH\  6I*HT  n.o.  iRAtl.  1.50  ohm. 

#R42«  . 51.58 

55531  Caak.  I2-24VIM'  MakeH  4.  ItreakH  itX*. 

SCm)  150  ohm  #R4H.'. . $1.25 

55589  RBM.  24VIN\  l»T>ST  n  o  (3.\>).  300  ohm. 

*R245  .  . $1,25 

55838  G.C.  24VDP.  SI»|»T.  (2Aj»».  150  ohm. 

*R4(>2  . M.  $1.25 

55837  6.C.  24VtH'  IhHible  Make.  300  ohm 

#Rio«G . $1  or 

55837  RBM.  Hanie  an  #HI08O.  #K10MH  ||.25 
55837  Allied.  Sauke  a^  #KI084i.  #Riie<  51. so 
23012-0  RBM.  24V1N'.  HPIkT.  IM)  itiun-. 
kRl72  .  51  25 

7251  ARC  24VIN  .  NPHT.  :;oo  ohm  #H4O0  51.25 

7252  ARC.  24VIH\  lU'ST.  D  O.  (2Ahi  300  ohm. 

Anti  Capaclt)  Arm*.  Ceramic  in»ulation. 
*R3'.4  . 11.2 


.\utol.lte.  Its.  8  ohm. 

rR128  . $2.75 

fiunrdlan.  34058,  8  ohm. 

2fRi;9  . $8.95 

lUrt.  Cat.  So  894R16A.  8 

ohm.  2tR801  . $8.50 

Cutler  Hammer.  Bulletin 
8041H139A.  10  ohm. 

rRISO  .  $8.$5 

laearh.  Part  No.  7210-24.  9 
ohm.  27R802  . $8.95 


POWER 

STRUTHERS  DUNN  CX  1S3S-A 


200  Amp  Contacts 
SrST,  Double  Moke 

Holdiaa  Currant 
Automoticolly 
Cat  by  90% 


BfnT  11.0.  clAl.  JtVIM  . 
make«  at  12  «oltN  M)  ma. 
breaks  at  •  volu  XSma..  24o 
ohm  ooil.  cootacta  rated  ar 
20  ampere.  l*o«er  rel»^ 
R$04 .  12.95 


;H».VA8I-2.  38Vnr.  14  ohm 
Start.  140  f»hm  HoM, 

rR599  . $2.95 

:4$5.3R|.3.  7SVIX'.  60  ohm 
Start,  $00  (»hm  Hold. 

2rR590  . $8.25 

.S052$l>4.  120VD<'.  200  ohm 
Start.  2000  obm  Hold. 
2rR591  $8.50 


[CTerql  cprp 
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aal  Hrluy  K-lOi  SPDT — 24v  DC 


S#i  of  k:i*1SF  Coax-Connectora  for  Abov* 

loon  KC  Cryatal  BT  cut . 

VS-2  Vacuum  Switch . 

Siitnia  Plate  Relay  NOOO  ohm  SPDT 

KCr>0/U  Coaxial  Cahir - 75  ohm 

150’  roll.  .  .  Sll.BS.  300'  roll. 

3"  Scope  Shield . 

2  Speed  Dial  Drive  for  Ve"  Shaft  Ratios 
6:1  1  to  I  . 


OA2 

OA4G 


AA4t. 


OAUTGT 
6AK<VG  . 
AAKOG 


1A7GT 

lAB.') 


AAG7 
AAHrt 
«.AJ', 
6AK5 
AAKA 
AALA 
A  AO  5 

AAT6 

AAl*> 

AM’A 


IB7GT' 

irr.cT 


I GAGT 


«;bmg 

HHVI 


I H  '>GT 
IH^GT 


ABFA 

ARGliG 


IVI^H 


3X2A 

3A4 


ASA7^ 


VK4GY 


•  INVERTERS 

•  JACKS 

•  KLYSTRONS 

•  MAGNETRONS 

•  MAGNETS 

•  MICROPHONES 


TS1A4  AS 
TSt89  AS 
TSa36  AS 
TSa«8  AP 
TS37H  AP 


Patch  Cable . 


SEARCHLIGHT  SECTION 


December,  1951  —  tLECTRONICS 


WANTED  I  WANTED  I 

MILITARY  TEST  SETS  A  EQUIPMENT 

TS-12.  13.  3.5.  14.  15.  146.  174.  175.  263. 
26M.  etc.  Al-R.  ARC.  ART.  APS.  APA.  SCR. 
bC  equipment  and  parta.  AIho  Tl'HES,  any 
quantity.  WHITE.  WIRE  OK  CALL. 


R  -H  S 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES! 


AN  CONNECTORS 
CABLE 

CAPACITORS 

CHOKES 

CIRCUIT-BREAKERS 

COAX-CONNECTORS 


CORDS 

CRYSTALS 

DELAY  LINES 

FILTERS 

FUSES 

HANDSETS 


METERS  •  RESISTORS 

MOTORS  •  SELSYNS 

POTENTIOMETERS  •  SHOCK  MOUNTS 

POWER  PLANTS  •  SOCKETS 

POWER  SUPPLIES  •  SWITCHES 

RECORDERS  •  TELEPHONE  EQUIP 


•  TEST  EQUIPMENT 

•  TRANSFORMERS 

•  TRANSMITTERS 

•  WAVEGUIDE 

•  WAVEMETERS 

•  WIRE 


SPECIALS!  SPECIALS! 


AN/TPS-1  Search  Radar 


PHONE  DICBY  9. 0347 

WRITE  FOR  OU-ANTITY  PRICES 


RADIO  HAM  SHACK  Inc 

ll89  GREENWICH  STREET  .  NEW  YORK,  N.  Y.f 


SEARCHLIGHT  SECTION 


UAdtNG  SUmilK  OF  FLFCmiFIC  S  AmFAFl  FOUIPmNF 


A  C.  MOTORS 

TILICNRON  SYNCHRONOUS  MOTOR,  TyM 
•J,  no  V.,  M  Cy.,  4  W.,  2  RPM. 

PRICI  $S.04  tA. 
TELICHRON  SYNCHRONOUS  MOTOR  Typ« 
■C,  no  V..  M  Cy.,  0  W.,  M  RPM. 

PRICI  $4.00  EA. 
EASTERN  AIR  DEVICES,  Typ*  J33,  Synchro- 
■i«ii,  ns  V.,  400  Cy.,  3  v,  $000  RPM. 

PRICE  $IS.OO  EA. 

HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

Typ«  1400,  2J  W.,  4/S  RPM.  PRICE  $3.00  EA. 
TYPE  1400,  2.3  W..  1/240  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  2.3  W.,  1  RPM.  PRICE  $3.00  EA. 
TYPE  1400,  2.2  W..  1-l/S  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  3.S  W.,  1  RPM.  With  ihlH  ynil 
autpmotic  •nfORlnf  onO  dtamaMlM  iImH. 

PRICE  $3.7S  EA. 

TYPE  1400,  2.2  W..  1/40  RPM. 

PRICE  $3.00  EA. 


SERVO  MOTORS 

CKI,  PIONEER,  2  4  400  Cy.  PRICE  $10.00  EA. 

CK2,  PIONEER,  2  4,  400  Cy.  PRICE  $14.00  EA. 

CK2,  PIONEER,  2  4.  400  Cy.,  with  40;  1  tadM- 
tian  paor.  PRICE  $IS.S0  EA. 

10047-2-A.  PIONEER,  2  4,  400  Cy.,  with  40:1 
radactien  gaar.  PRICE  $10.00  EA. 

MINNEAPOLIS  HONEYWELL  Typa  0,  Part  Na. 
C303AY,  IIS  V.,  400  Cy.,  2  4,  built-in  ra- 
duction  gaar,  SO  Ibi.  In  torgua. 

PRICE  $10.00  EA. 

MINNEAPOLIS  HONEYWELL  Amplitiar  Tna 
6403,  IIS  V.,  400  Cy.,  Uiad  with  abeva 
mator.  PRICE  $10.00  EA.  WITH  TUBES 


REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 


PIONEER  TYPE  ANS730-2  Indkatar  and 
AK5730-3  Transmitter. 

PRICE  $40.00  PER  SET 
KOLLSMAN  TYPE  4I0K-03  Indicator  ond  47t- 
01  Tronsmitter.  PRICE  $1S.OO  PER  SET 


D  C  MOTORS 

JAEGER  WATCH  CO.  TYPE  44K-2  Cantactor 
Motor,  3  to  4.S  V.  Mokts  on#  contoct  p«f 
second.  PRICE  $3.50  EA. 

GENERAL  ELECTRIC  TYPE  SRA10AJ37g  27  V., 
O.S  amps.g  •  os.  in  torqye,  250  41PM. 

PRICE  $10.00  EA. 

BARBER'COLMAN  CONTROL  MOTOR,  Type 
AYLC  5091,  27  V.,  0.7  Amps.,  1  RPM.  Con> 
tains  2  odj.  limit  switches.  500  in.  lbs. 
torque.  PRICE  $9.50  EA. 

WHITE  RODGERS  ELECTRIC  CO.,  Type  4905 
No.  3  ,12  V.,  1.3  Amps.,  1V«  RPM,  torque 
75  in.  tbs.  P^ICE  $10.50  EA. 


ENGINE  HOUR  METER 


John  W.  Hobbs  Model  MI-277.  Records  run¬ 
ning  time  up  1000  hours.  20  to  30  volts  D.C. 

PRICE  $15.50  EA. 


INVERTERS 

WINCHAR6ER  CORP.  PU-14/AP,  MG7S0. 
Inpat  24  V.  D.C.,  40  Aoipt.  Output  IIS 
V.,  400  Cy.,  I  4,  4.S  Anipt. 

PRICE  $100.00  EA. 

HOLTXER  CABOT  TYPE  140f,  Input  24  V.  D.C. 
at  34  Aotpt.,  Output  24  V.  at  2S0  V.A.,  400 
Cy.,  and  113  V.,  400  Cy.,  at  SOO  V.A.,  I  4,1 
PRICE  $7S.OO  EA. 

PIONEER  TYPE  12117.  Input  12  V.  D.C.,  Out¬ 
put  24  V.,  400  Cy.  at  4  V  A. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12117.  Input  24  V.  O.C.,  Out¬ 
put  24  V.,  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12n4-2-A.  Input  24  V.  D.C., 
at  S  Ampa.  Output  IIS  V.,  400  Cy.,  I  4 
at  4S  wotH.  PRICE  $100.00  EA. 

GENERAL  ELECTRIC  TYPE  SD21NJ3A.  Input 
24  V.  D.C.  at  3S  Ampt.  Output  IIS  V.,  400 
Cy.,  40S  V.A.,  I  4-  7BICE  $3S.OO  EA. 

LELAND  PE  210.  Input  24  V.  D.C.  at  *0  Ampt. 
Output  IIS  V.,  400  Cy.,  1  4  at  1.S  K.V.A. 

PRICE  $47.S0  EA. 


PIONEER  AUTOSYNS 

TYPE  AY1,  24  V.,  400  Cy.  PRICE  $0.S0  EA. 
TYPE  AYS,  24  V.,  400  Cy.  PRICE  $0.S0  EA. 
TYPE  AYI4G,  24  V.,  400  Cy.  PRICE  $IS.OO  EA. 
TYPE  AYI4D,  24  V.,  400  Cy.  PRICE  $13.00  EA. 
TYPE  AYS4D,  24  V.,  400  Cy.  PRICE  $10.00  EA. 
TYPE  AYI31D  Pracition  Autasyn. 

^  PRICE  $33.00  EA. 

PIONEER  AUTOSYN  POSITION 
INDICATORS  &  TRANSMITTERS 

TYPE  S907-17.  Dial  graduatad  0  to  340°,  24 
V.,  400  Cy.  PRICE  $30.00  EA. 

TYPE  4007-3*.  Dual  Dial  graduatad  0  to  340°, 

24  V.,  400  Cy.  PRICE  $30  00  EA. 

TYPE  4SS0-2-A  Trantmittar,  24  V.,  400  Cy., 
2:1  gaar  ratio.  PRICE  $20.00  EA. 


VOLTAGE  REGULATORS  | 

LELAND  ELECTRIC  CO.  TYPE  0,  Carbon  PilaJ 
typo.  Input  21  to  30  V.  D.C.  Ragulotad  J 
output  I0.2S  at  S  Ampi.  PRICE  $4.S0  EA.  r 

WESTERN  ELECTRIC  TRANSTAT  VOLTAGE* 
REGULATOR  Spac.  No.  V-I220SS,  Load  J 
K.V.A.  O.S.  Input  IIS  V.,  400  Cy.  Output* 
^iustobla  from  92  to  IIS  V.  1 

PRICE  $10.30  EA.J 


RATE  OR  TACHOMETER 
GENERATORS 

EASTERN  AIR  DEVICES  J34A,  .02  V.  D.C.  par 
RPM.  Max.  tpaad  SOOO  RPM. 

PRICE  $I7.S0  EA. 

ELECTRIC  INDICATOR  CO.  TYPE  BOS  Rotation 
Indicotor,  110  V.,  40  Cy.,  1  4. 

PRICE  $14.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  ANSS31-1.  Voriobla  traguancy, 
3  4  output.  PRICE  $23.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  ANSS31-2.  Voriobla  fraguancy, 
3  4  output.  PRICE  $30.00  EA. 


SYNCHROS 

IP  SPECIAL  REPEATER,  IIS  V.,  400  Cy. 

PRICE  $20.00  I 


2J1GI  CONTROL  TRANSFORMER.  S7.S/S7.S 
V.,  400  Cy.  PRICE  $10.00  EA. 

2J1F1  GENERATOR,  IIS  V.,  400  Cy. 

PRICE  $10.00  lA. 

2J1H1  DIFFERENTIAL  GENERATOR  S7.S/S7.S 
V.,  400  Cy.  PRICE  $10.00  EA. 

SSDG  DIFFERENTIAL  GENERATOR,  90/90  V., 

400  Cy.  PRICE  $20.00  EA. 


PRICE  $10.00  EA.* 

D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  S.S.  FD4-23,  27  V.,  10,000  RPM. 

PRICE  $10.00  EA. 

DELCO  TYPE  304*444,  27  V.,  10,000  RPM. 

Mice  $is.oo  ea. 

DELCO  TYPE  304*370,  27  V  10,000  RPM. 


Mice  $is.oo  ea. 


BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX21S/APG,  20  V.  D  C., 
7,000  RPM,  1/100  H  P.  PRICE  $10.00 

WESTINGHOUSE  TYPE  FL,  IIS  V.,  400  Cy., 
4,700  RPM,  Airflow  17  C.F.M. 

PRICE  $10.00  EA. 


iw,wv  nriw. 
Mice  $15.00  lA. 


GENERAL  ELECTRIC 
D  C  SELSYNS 


.SDJII-PCY,  INDICATOR,  24  V.  Dial  morhod 
<  —10°  ta  +4S‘.  PRICE  $4.00  EA. 

!tDjn-PCY,  INDICATOR,  24  V.  Dial  marhod 
,  0  to  340°.  PRICE  $7.30  EA. 


ALL  PRICES 
F.  O.  B. 
GREAT  NECK 
N.  Y. 


I  MISCELLANEOUS 

i SPERRY  AS  CONTROL  UNIT,  Part  No.  444B34. 

PRICE  $7.S0  EA. 

SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Part  No.  4S4030,  with  tubas. 

PRICE  $S.S0  EA. 

^SPERRY  AS  DIRECTIONAL  GYRO,  Part  Na. 
i  4S402*,  IIS  V.,  400  Cy.,  3  4. 

^  PRICE  $2S.OO  EA. 

dPIONEER  TYPE  12000-1  GYRO  SERVO  UNIT. 
S  IIS  V.,  400  Cy.,  3  4.  PRICE  $20.00  EA. 

SaLLEN  calculator  type  Cl  TURN  B  BANK 
>  INDICATOR,  Part  No.  21S00,  20  V.  D.C. 

S  PRICE  $13.00  EA. 

>TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
^  Part  No.  G10B0A3.  PRICE  $13.00  EA. 

1  PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Tygo 

S  12074-1-A,  IIS  V.,  400  Cy. 

<  PRICE  $40.00  EA. 


363  GREAT  NECK  ROAD,  GREAT  NECK.  N. 
Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NC100 


U.  S.  Exgort  LKanra-2140  w'^rSToaS/tl^hT^.*?; 
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SEARCHLIGHT  SECTION 


V.  S.  CJOV’T. 
KITRPLUS 
POWER  RHEOSTATS  10 


GUARANTEED 


BRAND  NEW 

HIGH  POWER  TR.  MICA 


^  TYPE  "J ' 

POTENTIOMETERS 

TYPI"J"»1.50  ,  TYPE  “JJ"  S2.9S 

TYPE  "JL'*$I.7S  I - ^hmi  ohm. 

ohms  ohmo  ohms  5#0-5M*t 

45M  4#Mt  I  7SICtk##-4Mt  IMK-lMKt 

4M*t  45Mt  SMK-SKt 

»#tt  l«K*t  •••Kt 
M«*t  liKt  125 K*/ 

7Mt  19K*t2MK'| 

14f«t  :29K*t2me«t 
IM«*t  MK*t 

2M«*t|MK*t 


.000.  20RV 
-OIS  3KV 
.0012  20KV 
TYPE 
.0002  30KV 
.0025  2SKV 
OOS  8KV 
.01  15KV 
TYPE  m 
.000155  30RV 
,  000533  30KV 
1.0004  30KV 
1.001  30kV 


Ohmo  w«tt  eo.  Ohmo  watt  ea. 
.5  26  l.W  2!I0  26  2.23 

.5  60  2.H1  250  50  2.93 

.9  160  9.03  300  60  2.53 

1  60  2.51  300  100  4.27 

2  60  2.81  390  26  1.98 

2  100  4.M  390  100  4.20 

2  300  8.42  370  26  1.98 

3  100  4.07  378  160  0.99 

3  22.5  0.98  400  25  1.98 

3e3  300  29.99  400  76  3.90 

4  226  0.00  900  26  1.98 

5  26  1.97  900  75  3.99 

9  100  4.08  900  50  2.93 

0  25  2.23  900  100  4.39 

0  76  3.90  900  l.M)  4.08 

7  25  1.98  900  900  8.49 

8  50  2.93  989  150  0.08 

10  26  2.23  790  25  2.23 

18  100  4.27  790  150  9.99 

12  26  2.23  1000  26  1.98 

12  50  2.93  1200  225  7.20 

19  25  1.98  1290  50  2.04 

19  75  3.90  1290  160  0.99  ' 

19  100  4.38  1900  26  2.93 

20  60  2.93  1900  60  2.09 

29  25  2.23  1800  160  0.24 

90  26  1.98  2000  25  2.23 

90  60  2.93  2000  50  2.93 

00  26  1.98  2290  150  0.24 

79  26  1.98  2900  150  0.24 

79  76  3.90  2900  50  2.93 

79  100  4.39  2900  100  4.08 

80  600  12.40  3000  25  2.39 

100  26  1.98  3000  100  4.08 

100  60  2.93  9000  26  2.93 

100  100  4.39  9000  50  2.89 

129  26  2.93  7900  60  2.89 

190  60  2.93  7900  100  9.31 

179  26  2.93  10000  60  3.12 

189  26  1.98  10000  100  9.91 

200  26  1.98  19000  26  3.29 

200  100  4.27  20000  160  8.43 

229  60  2.93 

Specify  whether  ahaft  required 
iaforJinob  or  acrewdrirer  adjuat. 

SELECTOR 

SWITCHES 

Pole  Poa.  Deck  Type  Each 
1  11  1  Rak-n  ahtf  .00 

1  21  3  hak’D  alitf  .89 

2  2  1  .90 

2  8  2  Rak-D  Bht<  .00 

2  11  2  Or<aht<  1.29 

3  4  2  Bak-  ahto  .98 

-b  3  2  Cer-n  abtf  .98 

0  11  8  Bak-n  abtf  1.99 

10  6  6  Or-ahtc  2.29 

18  2  4  Bak-D  abt«  1.39 


C-1  TYPE  C.2  TYPE  C-3  TYPE 

0001*  SKY  .0001  lOKV  .0001  20RV 

OOOIS  5RV  eoois  lORV  .0003  20KV 

0002  6KV  0002  lOKV  0004  20RV 

0008  6RV  000247  12KV  .00045  ISKV 

0047  ORV  .0003  lORV  .0005  2CKV 

OOS  SRV  .000375  lORV  .001  20KV 

01  4KV  .0004  5KV  .0011  20RV 

032  2RV  .0005  lOKV  .0024  15KV 

04  IKV  .00005  lOKV  .004  12KV 

08  l.SRV  .001  6KV  25  1.6KV 

09  l.SRV  1003  8KV  .25  6KV 


Mfd.  VoltaOea  Arall. 

.1  3-8-20K 

.29  2-3-3  Vi -4-5K 

.9  800-1 V4-3K 

1  800>1-1V4.2.54K 

2  400-800-1-1 4-2 

4  800-700-1-1  M  K 

4  400-800-1  H-2  K 

8  800 

18  000-2ViK 

19  800-lK 

38  OO-vae.  3-pb 
188  230>vac.  3-ph 

3x4  600 

3x8  800 

4U  800 
4x8  600 

3x18  OO-rac 

Special  Prirea 
OD  Requeat 


l9K*9888t  2me4-2me8t 
18K>29Kt  4fnc8*4inettt 


TYPE 


798K-798K-758Kt 
1188K>888K>888Kt 
I  med- 1  med- 1  mett 


2fK<2f8K>28Kt 

49K-27K-2988t 

788K-788K>788Kt 


OTHER  H.V.  MICAS 

0001  126KV  .01  7KV 

007  16KVT7pe76A  .02  8.6KV 

.01  6KV  1 


1  K*  acrewdrlver  slotted  abaJTt. 


TRANS¬ 

MITTING 

MICAS 

WT  tjrpe  •• 


Type  "F"  and  "NIF' 
GLASS  FERRULE 
RESISTORS 


Ohma  R'atta 


Ohms'  Watts 

lOUO  60 
1000  00 
1260  20 
1600  20 
1600  60 
1600  120 
1800  40 

1800  16 
2000  15 

2000  20 
2000  60 
2000  00 
2000  120 
2600  16 
2600  20 
2600  60 
2876  38 

3000  20 

aooo  60 

3100  40 

81C0  00 

3160  16 

3160  00 

3300  20 

4000  20 

4000  60 

4600  20 

6000  40 

6000  60 
8000  60 
8000  120 


Ohms  Watts 

8300  40 

8600  120 

7600  16 

8000  00 

8200  40 

10.000  16 

10,000  40 

10.000  00 

12.000  16 

12.600  16 

12.600  00 

12.600  120 

13.000  20 

16.000  120 

18.000  M^M 

16.000  60 

10.000  00 

20.000  60 

20.000  120 

26.000  00 

26.000  120 

36 .000  120 

40.000  00 

60.000  MFC 

100.000  120 

300.000  MFC 

600.000  M-O-M 

600K  MFC 

4.0  Mec-  MVB 

40  0  Meg  M>0>M 

100.  Mc«  MVP_ 


Voltadea 

Avail. 

400 

2-4-800 

4-8-lK 

800 

2-4-800 

400 

4-8-lK 

600 

l>2-4-8*l  K 
4-800 
60-100 
600 

25-60-76 

26 

26 

15 

12 


UG'  and  "UHF"  CONNECTORS 


UG-33/U  83-lH 

UG-M/U  81- 1 J 

UG-39/U  83.1AP 

CC-37/U  831 RTY 

UG-98  U  83-ISP 

DG-87  V  83.IR 

CW-URU  83-10 

UG-384.U  83-ISPN 

83-lAG  83-33R 

U-IF  CS  49191 

PRICES  ON  RROURST 


NOISE  FILTERS 


Jofidt  ^ 

•arrierC 

^"l  STRIPS 
.25  3-148  .  .  . 
.381  2-I48.Y 
.331  I8-I40.^W 
.13  10-240  .... 
.291  18-248  .  . 

.1*1  4.I4I.W  . 
■Ml  3.141 

*24  10-141  -V  ( 
42  28-I4I-*4  9 
.48  4.i4l-94W 
•2  7.I4I.Y 
:S8  2.142-Y 
.43  4-142-Y 
9-191 
.‘$4  4-152 
•2  2882  . 


MALUORY  NF-.l-l 
Mallory  nfi2-8  eo 
MALLORY  NFI2-7 
HPRAOUE  JX-51A 
SPRAGUE  JX-51R 
SFR.kGUE  JX-56I> 
SOI.AR  EA-107 
SOLAR  KA-108 
SOLAR  EA-121 
SOLAR  EA-142 


SOLAR  EA-125L 
SOLAR  EB-102 
SOLAR  ED-101 
SOLAR  EF-IOO 
SOLAR  EF-103 
SOLAR  EF-104 
SOLAR  EL-109 
SOLAR  EL-ltl 
SOLAR  EI4-II3 
SOLAR  FU14.  EV108 


Lor9«  Variety  Avoilobk 
At  Greet  Sovings 

>f>rt  vnitr  taaci  and  lat  u«  aaW 


S926-C9 

S926-CI8 

S926.C24 

7929- 1 

7930- 12 
7930-18 
7930-19 
7930-21 


—ca.  LEVER 

Wp  switches 

Over  100  Varieties  in  Stock 
of  MOSSMAN  it4101  Series 


SHOCKMOUNTS 


1%  PRECISION  RESISTORS 

Standard  Brand 

na  Ohma  Ohma  Ohma 
600  6810  72K 

838  8000  75K 

880  8660  78100 

733  8800  83700 

743  7000  OOK 

750  7500  lOUK 

848  16K  IlOK 

KMW  17K  ll.SK 

1260  18380  120K 

1200  19600  12.SK 

1280  20K  130K 

1477  20500  t35K 

1486  21K  140K 

2000  22K  14.‘>K 

2142  28500  220K 

2170  30K  23.5K 

2500  32K  280K 

3800  33800  347K 

8480  37600  380K 

3600  38140  500K 

3760  S9K  760K 

4280  40600  800K 

4600  47710  1  0  Met. 

6000  80K  4  0  Met- 

5294  OIK  10  0  Meg 

5470  01430 

6600  70K 


188P-1 _  I  Ib.  .19 

lt8P-3  .  .  2  lb.  .19 

IMPR-l  .  2  1b.  .19 

198P-3  .  .  3  lb.  .19 

IMP-k.  .  .  8  Ib  .if 

t9«P-4  4  lb.  .38 

198PH-8  .  8  Ib.  .45 

18tPL-l.  .  .  1  lb.  .19 

I98P-7  .  7  lb.  .29 

194P-4  .  8  Ib.  .35 

iftPO-lS  16  Ib  .99 
i88PHN-39  39  Ib.  .79 
284P-1I3  .  112  Ib.  .98 


It  !!!.’!!  .‘88  8-94  . 

B  . We.* . 

’ce‘"*!I  i?  4-148-V  . 

8  . 97  17-248  •«  21. 

[  .  aw 

i  .  3.92  28-I6I-AR  • 

Mony  other  typos  In  stech 


MICRO  SWITCHES 

CR-I870.CI08-B3  ■R-RI2T*’ 

CR-i07i)-Cl03-E  ••Y2-7RST-I’* 

CR-I070-OI03-AJ  ■  W2-7RST-I’' 

CR-l07a-CI23-C3  •V2-2YSr’ 

CN-IO;U-UI23>0:  *‘BRS38*' 

type  “Q”  ■  B-RSKr* 

'‘4MC3-IB*'  “W2-2RQTCr 

“YP-5  “A**  ••B2-3RQTC” 

“A2BPS”  •T.A2RPH*' 

“HR07.IATB”  ••Y2.RSI3’' 
*'B2.R3r’  •B2-2RQ9I” 

TYPE  "O”  ‘•B2V-2RQ9'‘ 

B.I7  ••TN3** 

•‘W2-2Rr'  “AHB.20I” 

••Y2.2Rr’  ••TAA2GPO'* 

‘•2-A2G*’  •TAA2G” 

••W2-Rt8’*  “PWDA” 

“W2.R8LT"  Y2.2RSTC 

••R.RL2T'*  Y2-2R8 


MALLORY 
PUSH  SWITCH 


A  tarminai  filu  I  X2004  D.P..  mtka  2  aaa-u . . 

8  tarmlnM  -  n  p ’n'T**^*i*2n*Uck . 

12  tarialnal  . 2.49 1  «2008  O.P.D.T..  aon-laek  ..  . 

HUNDREDS  OF  OTHER  ITEMS  AVAILABLE 
a/e  ta  Rated  Cancarae.  Pfioae  nat  FOB  aer  whea  NYC  and  eabjwl  Iv  ekan^  nikaaf  Mtic4 


ALEXANDER  MOGULL  COMPANY 

OUR  New  ADDRESS  50  We*t  Broadway,  N.  Y.  7,  N.  Y. 


December,  1951  —  ELECTRONICS 


stock  #8A-S17. 


PriCOO  OB  KMlBMt 


O.B.  SASUlNJl 
(PK>11S)  loput 
26  VDC  Bt  100 
•mpo.  Output  116 

V.  400  cy.  1  #  at 
1600  VA.  PP  0.8 

W. E.  Spoc.  KS- 
6f0lLJ.  Stock 

#8A-2I«.  Price 

Mk 


MICROWAVE 

ANTENNA 

AS-2I7/APO  IBB.  11 
Cm  dipole  and  18 
inch  Parabola  boused 
in  weatherproof  fta- 
dome  16**  dla.  24  ▼. 
DC  spinner  motor  for 
ronic  scan.  Stock 
jSSA'85.  Shlpplngr  wt. 
70  Iba  Original  boxes. 
Price  fliJW  SB. 


800  CYCL8  INVERTER 

ANavj  Type  CRV-21AAR.  OB.  5AS121LJ2. 
27  V.  DC  input  O  46  amps.  120  ▼.  400  cy. 
Output  9  760  V.  A.  P.F.  0  20.  Wt.  22.6  Iba 
Stock  jr8A-182.  Price  $M.M  each. 


MICROPOSITIONER 

Barber  Colman  ATlAZ-2t83.  Polarised  dc 
relay.  Double  coil  dlfTerential  current 
sensitl>*  Atnico  PM  polarised  field.  24  ▼. 
Contarfa  0  6  amps  SR  v.  I’se  for  remote 
lM)sitionln T.  synchr«>n!slnfr.  control,  etc. 
.^ena  1  Sa  ma.  dlff.  Tee  to  100  cy.  Stock 
S.8A-S8U. 

_ Price  fIt.SS  each. _ 


.\(:  Motor  Hpeclal 
Raatem  Air  Prices  J>SS 

115  V.  400  cy.  2  phase  syn¬ 
chronous.  ROOO  RPM.  Stock 
2fSA-59. 

Pries  $19.50  Mch 


Z  DC  SERVO  MOTORS 

^  EllBeo  B-64  DC  Herro  Unit  —  armature 
^  voltage.  80  V  d-c  max.  27.6  v.  field  1/166 

*  hp  8100  rpm.  Field  current  200  ma.  Arma- 

^  ture  current  200  ma  at  normal  torque. 
oc  Stock  sSA-2n.  Price  $ld.50  cbcIi. 


Composs  Indicotor 
f-fiSF.  Compass  Indicator. 
0  360*-6  in.  dial.  26  v.  400  cy. 
8-12  v.  60  cy.  Ideal  position 
Indicator.  Stock  #HA-284. 
Price  $6.50  each 


Pioneer  121SS-4  B 
(1  d>  Input  28 
VDC  at  14  ampa 
Output  116  T.  400 
cy.  at  100  VA. 
Voltage  and  fre¬ 
quency  regulated. 
Made  l»4f  Stock 
#SA-304.  Pries 


WESTINGHOUSE 


FL  BLOWER 


116  V.  400  cy.  17  c.f.m. 
Includes  capacitor. 
Stock  JSSA-144.  Price 
$14.M  ea. 


MINIATURE  DC  SELSYN 


G.B.  miniature 

^  d-c  operation 
'  Poll- 

tion  Transmitter 
or  Ohmite 

type  potent!- 
ometer.  Has  Iron 
plug  for  zero  dial  adjustment  Stock 
38A-248.  Price  fl4JI0  each. 


BLOWER  ASSEMBLY 


SYNCHROS-SELSYNS 


ISF.  IG.  .'iG.  5F.  SCT.  6HCT. 
6SDG.  6DG.  6SG.  S8F.  6HSF. 
«G.  6DC.  7G.  2J1F1.  2J101. 
2J1H1,  2J6FB1.  2J6R1.  2J1- 
F3.  XXI.  X.  XV.  VTI.  II.  6V. 


A-S  AntopNot  Indkator 


Aotosyn  Type  Pilot  In¬ 
dicator  for  A-6  Auto¬ 
pilot.  24  V.  400  cycles. 
Stock  S8A-299.  Price 
S12.50  each. 


INDICATOR 


SPECIALISTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  SPEED  CONTROL 


ELECTRONICS  — OecMibw,  1951 


WRITE  FOR  USriNO 
PricBS  F.O.B.  Paterson 
Phone  ARmory  4*3366 


asrvoa  Stock  #SA-282. 


John  Oeter  A-tlK-12R  ^ 
Split  field  series  reversible 
luutor.  W.B.  K8-6996-LO-4. 
28  V.  d-c  at  0.4  ampa  2  watta 
output.  IH”  dlam.  x  2H*  Ig. 
Ideal  for  relay  or  thyratron 
#SA-a82.  ihrloe  $S-76  sack* 


— SRECIAL— 


Pionegr  Typ«  12077  AMPLIFIER 


116  V.  400  cy.  One  Tube  Servo  Amplifier 
using  saturshle  reactor  type  output  trana- 
former. 

Limited  Quantity 


UNirS  •  TORQUE  UNITS  •  AMPLIDYNES 


IMMEDIATE 
DELIVEI 


SYNCHRONOUS  MOTOR 


W.  E.  S-1283228. 
For  2  phase 
240  cycle 
operation. 

66  volta 
Price  SS.75  c«ek. 


BODINE  NSHG-12  MOTOR 

Comtont  >PMd 

T.  D-C  Oover-  I 
nor  controlled 

hp.StoekttSA-i*.  I 
^  Price  »17.M  Meh.  I 


_  SEARCHLIGHT  SECTION 

INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


FULLY: 
GUARANTEED 


C-1  Autepilet 
AmeliEiar 

Three  channel  aervo 
amplifier  for  uee  In  C-1 
Autopilot.  7  tubea.  Stock 
#8A-172. 

PRICBS  ON  REQUEST. 


AC-SERVO  MOTORS 


Wlackars^  PU-7/AP 
lBput28  VDO  at  160 
ampa.  Output  116  v. 
400  cy.  1  A  at  2600 
VA.  V  jltage  and  f re- 
queocy  regulated. 
Cont.  duty.  Stock 
#8A-164.  Price  fSS.M 


Pioneer  Type  CM-2 
26  V.  400  cycles  fixed 
phase,  var.  phase  48  v. 
max.  1.06  In/oz.  Stall 
torqua.  Rotor  moment 
of  Inertia  7  gm/cm: 
With  40:  1  gear  reduc¬ 
tion.  Xjsrge  Qty. 


PR-  2 1  SSlnverterB 
Rusael  Electric 
and  Leland.  Input 
28  VDC  at  81 
amp.  Output  116 
V.  400  cycles  at 
1600  VA.  PP  0.8. 
Stock  rSA-112A. 
Price  filteM  eack. 


PIONEER  CK-17 

400  cycles  2  phase, 
fixed  phase.  v.  max. 
variable  phase.  Built 
gear  reduction.  Output 
shaft  speed  approx.  4  rpm. 
Stock  #8A-287.  Price  f  l«.5d  each. 


FORD  SERVO  MOTOR 

116  volt  10  cycle  two  phase 
low  Inertia  motor.  16  watts 
output.  BuOrd.  207827. 
stock  3tSA-28L  Price 
W  each. 


4  Godwin  Ave.  Paterson,  N.  J. 


High  speed  27  v  motor 
with  high  Inertia  fiy- 
wheel.  Ideal  for  gyro 
demonatratlona 
Stock  #SA*S-S18 
Price  fS.75  ea^ 


^  Sam  peel  27  V  DC  PM 

Ui  motor.  Type  k— 161271. 

^  One  In./oa  torque  at  7000  rpm.  1 H  ”  x  1 H  * 
r\  s  2%*  Lg.  stock  #SA-2li.  Price  $12.76 
^  eaek.  QaaatUy  avalUble. 


REVERE 

CAMERA  MOTOR 


27  V.  D-C  Split  field 
series.  Approx.  2H’' 
aq.  X  2H*  lg.  Stock 
#SA-216. 

Price  $4.76  each. 


JA1  MOTOR  (D-C) 

Klectrtf'  Specialty.  t4 
hp.  24  V.  D-C.  (Wing 
fiap  motor.)  Stock  2t8A- 

226.  Price  $19.6#  ca. 


•  DC  MOTORS  •  SINE-COSINE  GENERATORS  •  U.  S.  NAVY  SYNCHROS  •  AUTOSYNS  •  SERVO  MOTORS  •  DYNAMOTORS  urTf 


SEARCHLIGHT  SECTION 


NEW  YORK'S  RADIO  TUBE  EXCHANGE 


PRICE  1 

TYPE 

PRICE 

S2.00 

2J27 

29.95 

1.50 

8j31 

29.95 

2.00 

8J38 

69.95 

1.75 

8J36 

105.00 

1.50 

8J38 

17.95 

4.95 

2J48 

150.00 

6.95 

2J49 

109.00 

2.75 

2J50 

69.50 

3.95 

8161 

75.00 

9.95 

8162 

75.00 

17.95 

2K25  . . . 

47.50 

2.95 

8K88 

37.50 

19.50 

8K89 

27.50 

4.10 

8K45 

149.50 

33.00 

2V3G 

8.10 

19.95 

3B84 

5.50 

49.95 

3B84W 

7.50 

69.95 

EL3C. . 

5.95 

1.35 

3C84 

1.95 

1.75 

3C31 

5.95 

4.25 

3DP1A 

10.95 

1.75 

3E29 

15.50 

8.00 

SN4 

5.50 

3.75 

4A1 

1.75 

6.00 

4B26 

10.95 

8.00 

4C27 

85.00 

5.00 

4C88 

35.00 

1.00 

4E27 

17.50 

6.95 

4J85 

199.00 

4.95 

4)26 

199.00 

3.75 

4J27 

199.00 

.35 

4J31 

199.00 

80.00 

4J38 

199.00 

27.00 

4J33 

199.00 

.90 

4J37 

199.00 

1.75 

4J38 

89.00 

3.75 

4J39 

199.00 

2.75 

4J41 

199.00 

27.75 

C5B 

3.95 

TYPE 

5BP1 

5BP4 

5CP1 .... 

5D81 

5JP1 

5JP5 

5JP4 

6C21  ... 

C6A 

C6J 

7BP7 

7DP4 

12AP4 

15E 

15R 

NE16 

FG17 

RX81 

35T 

45  Special 

RK39 

VT5S 

RK78 

RK73 

100TH 

FG105 

FH3A 

203  A 

211 

21 7C 

242C. . . . 

249C 

250TL. . . 

274B 

304TH 

304TL 

307 A 


I  TYPE 
310A 
311A 
31 8  A 
383A 
327A 
388A 
350A 

350B . 

357A 

368AS 

371 B . 

385A 
388 A 
394A 
MX408U 
417A 
434 A 
446A 
450TH 

450TI _ 

464A 
471 A 
527 

WL530 

WL531.  . 

700A  D. 

701 A 

703A 

705A 

707A 

707B 

714AY. 

715A 

71 5B  .. 

71 5C. . . 

|717A 

'71 8 AY  EY 
71 9  A 
721 A  .. 


PRICE 

TYPE 

PRICE 

TYPE 

PRICE 

7.95 

722A 

3.95 

861  . . 

. .  39.50 

7.95 

723A  B 

17.95 

866A 

1.79 

3.95 

724A 

4.95 

869B  . 

. .  37.50 

85.00 

724B 

6.95 

872 A  . 

3.95 

3.95 

725  A 

9.95 

878  .. 

1.95 

9.95 

726A 

6.95 

884 

1.95 

7.95 

726B  .... 

56.00 

885  .. 

1.75 

5.95 

726C. . . 

69.00 

889R  .. 

..  199.50 

80.00 

728 AY. 

27.00 

914... 

75.00 

6.95 

730A 

28.95 

931 A 

6.95 

8.95 

801 A 

1.00 

954  ... 

.35 

4.95 

802 

4.25 

955  .. 

.55 

2.95 

803 

7.95 

956 

.69 

7.95 

804 

13.50 

957 

.29 

.75 

805 

5.95 

958 A 

.69 

27.95 

806 

25.00 

959.... 

1.69 

19.95 

807 

1.69 

991  . 

.65 

1.95 

808 

3.50 

E1148.. 

.35 

45.00 

809 

2.45 

1280 

1.95 

45.00 

810 

11.00 

1611... 

1.95 

9.95 

811 

3.15 

1613  . 

1.38 

2.75 

813 

8.95 

1616 

2.95 

15.00 

814 

3.95 

1619 

.89 

7.50 

815 

3.50 

1622 

2.75 

88.50 

816 . 

1.45 

1624 

2.00 

25.00 

829 

12.95 

1625 

.45 

7.50 

829A 

13.95 

1851 

1.85 

6.95 

829B 

15.95 

2050 

1.85 

3.95 

830B . 

11.50 

2051 

1.80 

17.95 

832 

7.95 

8012 

4.25 

27.00 

832A 

9.95 

8013 

2.95 

7.95 

833A 

49.95 

801 3  A 

5.95 

834 

7.95 

8020 

3.50 

836 

4.95 

8025 

6.95 

837 . 

2.95 

9001 

1.75 

838 

6.95 

9002 

1.50 

1.95 

845 

5.59 

9003 

1.75 

48.50 

849 

52.50 

9004 

1.75 

29.50 

851 

80.50 

9005 

1.90 

3.95 

860  . 

4.95 

9006  . 

.35 

This  Month's  Special  4C28 . $35.00  OTHERS 

Minimum  Order  $25.00 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY1— 3235 

TEST  EQUIPMENT 


ATTENTION  PURCHASING  AGENTS  AND 
BUSINESS  MANAGERS 

WE  BUY^WE  SELL^WE  EXCH ANGE—WILL 
PAY  CASH  FOR  YOUR  INVENTORY  NO 
MATTER  HOW  SMALL  OR  LARGE. 
—TURN  YOUR  OVERSTOCKED 
ITEMS  INTO  CIRCULATION 

Test  Equipment 
Microwave  K  Bond  24,000  MC 

TSKI-SE  Spectrum  Anolyzer 

X  Band  10,000  MC 

TS  12  Unit  1  USWR  Measuring  Amplifier, 
2  channel 

TS  12  Unit  2  Plumbing  for  above 
TS  33  X  Band  Power  ond  Frequency  Meter 
TS  35  X  Band  Pulsed  Signal  Generator 
TS  36  X  Band  Power  Meter 
TS  146  X  Bond  Signal  Generator 
TS  62,  TS  102,  TS  168 
X  Band  Tunab'e  Crystal  Mounts 
TVN  #3EV  Bridge  Cy  94 

PHONE  WORTH  4-8262 


S  Band  3000  MC 

TS  102,  TS  270 
TS  125,  TS  155,  TS  127 
RF  4  Electrically  Tuned  S  Bond  Echo  Box 
BC  1277  60ABQ  S  Bond  Pulsed  Signol 
Generator 

PE  102  High  Power  S  Band  Signal  Gener¬ 
ator 

L  Band 

Hazeltine  1030  Signol  Generator  145  to 
235  Megacycles 

Audio  Frequencies 

RCA  Audio  Chanalyst 


LIBERTY 

ELECTRONICS,  INC. 


Broadcast  Wave  Bands 

162C  Rider  Chanalyst 
Short  Wave  Adopter  for  162C 
TS  174  Signol  Generator 

Oscilloscopes 

BC  1287 A  used  APA10,  APA28 

in  LZ  sets  TS  34  Oscil- 

Supreme  564  loscopes  WE 

TS  126 

Other  Test  Equipment  and 
Meters 

TS  IS  A  Magnet  Flux  Meter 
General  Radio  V  T  Voltmeter  728A 
Calibrator  WE  1-147 
General  Radio  1000  cycles  type  213 
Limit  Bridges 

Boonton  Standard  instructions 
Model  40  Pyrometer 
Rowson,  meters  0-10  Microampere  0-2 
Millivolt 

RADAR  Sets  &  Parts 
APS  3— APS  4— R-111  APR5A 
Prices  Subject  to  Change 


135  LIBERTY  ST.,  NEW  YORK  6,  N.  Y. 


I 


i 


/ni^owiiueJLb 


02«M.\  5V  3A  - 
002MA  2  5V  2  lA,  2.5V/ 

I  75A  . 

n2«MA  SV  3A 
055  6  3V  1  2.  6.3V  600 

^t  \  . 

30MA  6  3V  1  3A.  5V  3A  . . 
nN)MA  6  3V  1  2A.  5V  3A  . . 
0H5A  5V  2A.  6.3  7  5A. 

6  3  :i  A 

H6MA  5V  3A.  6  3V  6A.  - 
200M  A  nOVCT  2A  . 

75MA  5V  2A.  lOVCT  2A. 
50  V  200MA ... 


err- 1 37  350VCT 
CrT-64«  330V 


<rr-63i  SKSVCT 
rT-44l  50-46V 
CT-442  525VCT 


INVERTERS 


Stork  # 

66l4f6-Ml 
I  XM5M: 
RAM65-I 
T-46652 

392-766i 
KS  9334 


B»rh 

36.49 


M-7474319 


120VCT  lOMA  ..  .. 
2«>VrT  1  2A  . 
1200-0-1200  200  MA 


33332 

460431 

6#C;i96 

D-147254 

362433-A 


1150-0>ilMV 


TUBES 


AP$-2 

APS-K 

APS-t! 

SASC- 


SAKC5 
MOOU. 
LATPR 

MI>7  AR<*3 
ri»t«  ModuU 

mMor  romptetfi  w 
I  ltl.3.  3—1615.  1— 

VK5(l.  Oood  ruod. 

IMw  .  U.9S 


to  3*  CkM». 
'Rqulpmrnt  $6.95 


LARGE  QUANTITY 
AVAILABLE 
76S-A  P.|27 

724- B  P(:266A 

866  GL932 

Ml. A  F<:27l 

•  19  GLS47 

634  GL423 

•  >7  GL497 

!i;  MLI66 

^  QK59 

^  9K66 

I?4 

Hi  9*^** 

J2.  VI19I 

iTTi  VRI36 

1919  VR139 

1424  VRI37 

14^  Viri26 

1941  Vl*|34 

9664  WL532 

(:EG72  WNIM 

EF96  WT246 


126F7 

I2SR7 

ISP 

28D7 

«6  (Spec.) 

4S  ^Spec.) 

39  44 

3S  51 

227A 

229 

348*A 

399-A 

417 

536 

531 

532 
559 
S43 
415 
764-A 


Stock  f  DeecrlptloQ 

CH  774  t  28  H  lao  MA  75ohms . 

CH  344  1  5H  145  MA/ 1200V  T«6t  . 

CH  965  257  U  2  ADC.  I>CR  2.24  ohmi. 

CH  654  1  HY  SOMA . . 

CH  43A  10  HY  15  MA— SSOohme  I>CR.  . . 

CH  999  15HY  t5MA— 400ohiDe  l>CR.. 

CH  5tt  6  li  SOMA— 310  ohms  DC'R . 

CH3>561  2X.5H  400  M A . 

CHI86M  5HY  200  MA . 

CH468  10  HY  .030A . 

CH79I  Dual  1  75-.125  HY  100  MA . 

CH64C  Dual  01-3  5  HY  950-75  MA . 

CH96I  15HY  IIOA . 

CH22-1  IHY.IOOA . 

CH779  6  HY  .490A  . 

CH25A  SW  09/  018  HY  3/  .3A . 

CH922  10000  HYOMA . 

CH643  2.2  HY  SOM  A . . 


TRANSFORMERS 


PRIMARIES,  11  SV,  60  CYCLE 

Item  Amp.  Filament  Ratinkt  Price 

125  360VCT  340  6.3VC’r  3  6. 

6  SVCT  3A  .  $3.9.5 

b24  15<N>V  160  2  5  12.30  100  9.95 

ISA  350V rr  070  6  3  6.6  3  1  8.31b6.  2.95 

•71  llOV  200  33  200.  5V710, 

2  5  10 .  4.95 

176  2300V  4MA  252  .  4.95 

147  SHOVCT*  050  5VCT  3 A  .  2.25 

721  550VrT  100  6  3  1.  2  SVCT  2  2  95 

99A  2tnOVrT  010  6  3  l  A.  2  .5VCT  7A  3.25 


PULSE  EQUIPMENT 

MIT.  MOO.  3  HARO  TUBE  PUL6ER:  Output  Pulae 
Dmer  144  KW  US  KV  at  12  Amp)-  Huty  Ratio: 
.<N)1  max.  PiUte  duration:  .5.  l.n,  10  mkeoate. 
Input  Tnlta<e:  115  ▼.  400  to  1400  cpa.  Cim: 

I  TIB.  4  619  B.  1  Tl'n.  Stm . $116.66 

APQ.I3  PUL6E  MOOULATOR.  DUae  Width  .6  to 
1.1  Micro  Sot  Rep.  rate  614  to  1348  Ppa.  1*1  pirr. 

out  S.5  KW  Knernr  0.015  loulra . $46.06 

TP$.3  PULSE  MOOULATOR.  I*k.  power  50  amp.  14 
KW  (1200  KW  pk):  pulae  rata  100  Pi*H.  1.5  micro- 
■eo.  pulse  line  impedance  50  ohms.  Circuit — aertaa 
charfilnf  rersion  of  DC  Reaonanoe  type.  Usee  two 
7(Mi-A’a  as  rectlher*.  115  t.  400  cycle  Input  New 

with  all  tube*  . $46.36 

APS-IO  MOOULATOR  OECK.  Complete.  Imr  tubra 
. $75.66 


PULSE  NETWORKS 


6.E.  X6F3-5-6000  .%01P1T.  6KV  ‘’K**  circuit.  3  seo- 
ti<ms  .5  ralcmsecY«d.  BOO  11*8.  50  ohms 

6.E.  #3B'  tS-H4-8iVi' (8-114  4Mr5br4T;'3kv  “iP* 
(ICT  Dual  Cnit:  Tnlt  1.  3  sections.  84  Mlcmseo. 
810  PI*8,  .50  ohms  imp.;  1'nit  1.  8  Sections.  1.24 

miemaer.  40.5  1*1*8,  50  ohms  imp . $6.56 

7.5E3.I-206-67P.  7.5  KV.  “G”  flrrult.  1  mlcrnoM 

200  I1*S.  67  ohms  ImpNlani’e.  3  section* . 67.56 

7.5E4.I6.56-67P.  T.5  KV.  ‘i:**  cimilt.  4  serUoos  U 

mIcnxMxr.  00  l*P8.  67  ohms  impedance .  $15.66 

7.SE33-266-6FT.  7  5  KV.  '  £'*  nnrult.  3  mlcroaeo  100 
PPH.  67  ohms  Imp,  3  sections . $12.56 


DYNAMOTORS 


FILAMENT  TRANSFORMERS 

.Stock  RatlnR 

FT  144  6V  5A.  .  . 

FT  924  8  25V,  21  \.  2x7. 75V  6  5.4,  2x26V/ 


FT  357  WVCT^45\  . 

FT-761  H66  Trans  2  X  2  5  5A  .. 

FTG-31  2.5V  2  5.  7V  7A  (Tape  M  2  5V 

2.5A).  16  Iba . 

FT-474  R.IV  1  5A  . 

FT-I57  4V/16A.  2  .5V  1  75A . 

FT-I8I  6V  25A 


PLATE  TRANSFORMERS 

Ratlnk 

.\uto:  120VCT  lOM  A 
2t  300V/5MA 

4150V.400MA  IIV,  x9^  H  x  9*  D 

70  Iba  . 

Auto;  70V  lA . 

1120V(T  770  MA.  590VCT,  82 

MA.  25  Iba . 

Auto- 156  146  137/128— .7IA . 


PE-2I6>E:  Input:  25  28  rdc.  91  amp.  Output:  115  t. 
1.50  5(M>  cy  1500  rolt-amprn-s.  Dim;  17'x6H*i.lO'. 

NVw  . $45.50 

PE«2I6'H:  Same  a^  ahme  except  slxe;  IS^'xO'xlO*. 

N***  . $45.56 

PC>20$:  Input:  28  rdc.  38  amps.  Output:  80  r  M>0  ry. 
>H>  lolt  amps.  I>:m:  IS'xSVxlOH'.  New... $22.56 


SPECIAL  CONVERTER 


CYCLE  TRANSFORMERS 

RatInAa  1 

2  77V  **4  25  5 

900V  75  MA.  lOOV  04A . 

9(8)VCT  067A.  8V  3A  . 

800VCT,  65MA,  5V(T  3A . 

700VCT/80  MA.  5V  3.4.  6V/ 
175.V,  ,  . 

2500V  6M.4.  aouVt'T.  135  MA  . 
IIOOV  50MA  TAPPED  625V 

2  5V  5.4 . 

6  3V  2.7A.  6  3V/ .664.  6  3VCT/ 

21A . 

526Vrr  50M.4.  6  3VCT  2A. 

5VC*T  2.4  . 

40l)VCT  35MA.  6  4V  2.5A. 


SPECIAL 

Item  Pel. 
STF-944  210  220 


FIL.  TRANSFORMERS 

Output  Price 

230  2  5V  4.4  3t«*  H  X  2W*  X 

2ij*  D .  $1.29 

5V  9A  5t,*  H  X  4S'  » 

3S* .  I 

2  I  5V  7  57*  H  X  7*  X  5* 

D  4.25 

30-26-20V  1  MA . 49 

2  5V  6  5.4 .  1.16 

5V  12  9.4 .  2.95 

3  X  2.5V  57.  2  5V/I5A. 

54  X  5X  4>,  5.25 

2  5V  500.4^  7  X  5‘i  I  5.  19.95 
2  X  40V  05  2  X  5V  '6A. 

12  6  lA  2.95 

2  X  5V  27.4  2  X  5V,  9A. 

103  4H  x5x7  30lba  24.95 
2  5V  6  54  1.95 

24V  600.  5V  2.4.  2  X 
6  3V/ 1.4 .  2.25 


SPECIAL  PLATE  TRANSFORMERS 

Item  PrI.  Output  Price 

STP-945  210/20  30  llOOVCT,  300  5H  X  4  X 

3  4  . 55.95 

STP-444  230^460  230a06/tl5/125,  115 

lba.5H  X6X44  -.  14.95 


FILTER  CHOKES 

Deacriptlon 

1  28H  130MA  75ohma... 


UUUUD  A  .... 

6  4V  84.  a  4V/1.4  . 

6  3V  9  lA.  6  3VCT  6  5.4.  2  5V/ 

3  5A  .  2  5V  3  5.4  . 

59  2VC'T  118MA,  6  3V  8  lA. 

.^24.  . 

64V'75A.64V-38A.6.4V  2  5A. 


M  ^  RADIO  —  S< 
AFN-4  Q6F 

SCR-5II  QBG 

0  $CR-545  ^ 

5  PDMK-4  QCL 

•SN  MKIO  QCO 

MANY  OrHfR  UTS^WUfi 


B-19  MKII  TRANS. 
RECEIVER 

Iie-*s  Pnwar  Pack.  . $12.50 
B  15  l*Dner  I'ack. .  6.55 

ID.24  ARN.f 

I>u.l  B-JOO  Mlrni 


TUBES 


UTAH  NUMBERS 
9332  9340 _ 9278 


All  mer-h.  mur.  Mail  orders  promptly  filled  All  prices  P.O.B.  N.  T.  C.  Heiul  Mil  or  Chk.  Only  slupplnf  chgs.  sent  C.O.D.  Ratnl  c«iaceriu  send  P.O. 

COMMUNICATIONS  EQUIPMENT  CO. 

131  Liberty  St.,  New  York,  N.  Y.  Dopt.  E-12  CHAS.  ROSEN  Phone:  Digby  9.4124 


DELAY  LINES 

0*I58I84:  mlcmHer  up  to  BHKi  PP8.  I8ti6  '>hm 

tprn,  . $4.06 

O.I7O490:  1*1  %«  i.V  m  croaec!  8  kv.  50  «»hm* 


SEARCHLIGHT  SECTION 


ELECTRONICS  — December,  )95f 


Full  Were  BrM«« 
Seteniuifi  Recflfleet 
UP  TO  10  VAC  IN^P 
TO  14  VDC  OUT 

1.4  $2.50 

4A  .  4.06 

«A  .  0.06 

l«A . 7.56 

12.4 .  0.60 

I4A .  10.00 

UP  TO  30  VAC  IN  ~UP 
TO  20  VDC  OUT 


SEARCHLIGHT  SECTION 


^eiid^tcc  S^icciai^ 


TIMING  MOTOR 

•  RPM  115V  60  eye 
E.  Ingrohom  Co. 


$*|.95 


NEW  COAXIAL  CABLES 

Price  per 
l,tOfFt. 


GEAR  ASSORTMENT 


VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL  2N.*  (lie.  n-MHi  m  Hleck  with  silver  nurks 
Hart  tbumblork.  DRUM  o-.so  Id  180"*.  Black  uith  sllTpr 
ffiarKs .  . althar  85' 

SOUND  POWER  HANDSET 

Brand  Now! 


*Nu  minlmiiio  order — others  minitiiuyn 


400  CYCLE  INVERTERS 

Leolond  Eloetrie  Co. 

«U»K»Ni  In:  In-JH  V  r  .  M  A.  ROOn  R.I»,M  (Hit:  ll^V. 
400  t'ye.  1  phartP.  l.'MM)  V  A.  90  IT' . 


COAXIAL  CABLE  CONNECTORS 


HOOD 

UC3  57  V  $2.Jt 
UO  M  U  .ki 
(U)  U  i.4t 
UG85/U  1.75 

rG87U  1.4# 

UG  H8  U  1.4# 
UG  187  U  2.#5 
UG  175  IT  .15 
UG  178  U  .15 
U(i2d6U  1.4# 
I'G  260  U  1.4# 
IT(J281  U  .77 
UO290  U  1.4# 
UO  490  U  1.25 


DELAY 

.  I.’l — Approx. 
T  114— Approx 


NETWORK— ALL  MOOQ 

1.2  mlrro  Apr.  delay . \  -- 

2.2  micro  sec.  delay .  ) 

T  115  Blmllar  to  T  114  with  tap  hrought  nut. . 


Mf#.  No. 
MRC5#28-1 
MRC7#24-I 
rirnkM  57425 
MR<%7#2l-2## 
Norma  A  545 
MRO  1#4  M2 
MRC  1#4  Ml 
Federal  LS  1 1 
Norma  S  II  R 
Fafnlr  B  541 
Hoover  72#1 
Norma  2#5  S 
SCHATZ 
NS  52#2>CUM 
NO  52## 
Norma  S  5R 
MRC  5#  R1 
ND  CW  8##8 
MRC  58  R5 


OD  Thlckneaa 


DIFFERENTIAL 


5^'  dia.  X  5*8*  lone 
Used  between  two  a('7K24’s  as  dampener,  f^n  h. 
coovM-ted  to  3600  lll’M  Slotor  In  10  minutes,  t  oo- 

veiston  Hheet  -.upplird.  ((Tiwiverted) . $4.50 

Maoatia#  Brackats  —  Bakellte  for  seUvn.s.  snd 
differentials  shown  above . 55#  pair 


2J1G1  SELSYNS  $3.50 

BRAND  NEW  400  CYCLE 


t  17  64  2  7  16 


25  64  1  5  S2 


POSTAGE  STAMP  MICAS 

mmf  mmf  isrof  nimf  mmf  mmt  mfd  mfd 

4  22  47  82  180  470  800  .0016 


7.5  25  56 
8  26  60 


90  220  500  820 
100  240  610  910 
no  250  560  .001 
120  300  580  .0011 


1  1  32 
5  16 
55  64 


.55  8.2  #0  62  125  350  600  .0012  .0033 

.45  10  83  68  ■'  ■■  *  -  - 

.iS  15  39  70 

.45  18  40  76  160  400  680  .0015  .0039 

.45  20  4.3  80  176  4.30  750  .0016  004 


NEEDLE  BEARINGS 

T«»KRIN(rrON  BiftH  >4*  wide  K'  13M6*  3(1 

Brand  New  METERS — Guaranteed 

>10  ma.  D  C.  514*. . .  3.#$  I  0  80  Amp.  P.C.  lu."  «?  ^ 

SELENIUM  RECTIFIERS 


Prk#  Sch#dul# 


8  2  mmt  to  9  mmf 


SILVER  MICAS 


SPAGHriTI  StEEVING  a- 


TYPE  “J"  POTENTIOMETERS 

30K  sn* 
50K  80’ 

:  70K  HP 
80K  SI) 


.11.03  18  17  100  170  350  488  875 


t)  su  2000  sn 

n  '  2000  8I>* 

'  12500  1  2* 

^  !  2500  8I> 

1  3  S  ;  3000  3  8 

I)  3  8  4000  3  8 

*  Spilt  locking  bushing 


6000  8D* 
5000  38* 

lOK  3  8* 
!  lOK  HP* 
I  15K  1  4* 

15K  8P* 

I  25K  3  8* 

25K  SP* 


...  180  360  500  900 

115  208  370  510  .0011 

120  225  390  525  .0015 

125  240  400  560  .0016 


IV)  275  466  7(X) 


.001625 

0022 

0023 


lOOK  3  s 
250K  SP 
I  Mctf  SP 

$1,541  each 


Price  Schedule 


0026  mfd  to  .>M»<2  mfd. 


Type 


JONES  BARRIER  STRIPS 

Priew 

2- 140Y  $#.13 

.3“140‘4W  .1% 

6-140  .25 

10-140HW  .53 

3- 14IHW  .24 

.VMIW  .24 


Type  Price  Type 

4- I41W  $#.3#  9-1413 

5- 141 


5-141  HW 
7-141 
7-I41HW 
H-141  V'V 
1O-140W 


2  12-I4.’ 


TIME  DELAY  RELAY 

Ee«le  Slynal  Corp..  Moline.  Ilhnnis 
115  V  .  60  Cycle 

"iwtvnd  recvchng  Tim  •  -.pr  iik  r»-*i  •■n  • 
Micro  •.uKch  I'ontact.  |i>.\  •  |l.>|<|<.  ON  as 
i-  nr  aN  p«»wei  Is  ippH«-d  •  l-'ulh  CsmhI  • 

ONLY  S6.50 

AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONE!  WIRE!  WRITE!  YOUR  NEEDS 


PRECISION  RESISTORS— Va  WATT— 30< 

10  48  12  32  14  98  62  54  147.5 


10.84  1302  15.8 

11.25  13.52  16  37 

11.74  13  89  32 


is;?.' 

5#.## 

245.## 


7981  2204  3.193 

105.8  301.8  S.500 

123.8  366.6  50.148 

W  125  414.3  59.148 

PRECISION  RESISTORS— Vs  WATT — 3Sg 

25  15  87  389  3.995  12.000  33.000 

334  18  75  97  8  397  4.000  .  . 

444  25  125  400  4.101 

502  34  75  147  5  723  1  4.285 

557  44  73  14H  7  855  4.300 

627  45  178  970  4.451 

76  46  179.5  1,100  4.750 


1.400  6.500 


14.825  33,300 
15.000  35.888 
15.750  36.000 
15.755  37.000 
15.810  41,700 
16.000  45.000 
16.700  47.000 
17.000  50.000 
19,860  56.000 


10  58 

11  1 
13  15 


3.3.'t0  8.800  30,000  79.012 

3,400  8.909  32.700  100.000 

i  2VH  3  3.427  10.000  32.888  180.000 

PRECISION  RESISTORS— 1  WATT— 4Sd 

2  58  18  71  2,200  7,000  55,000 

2  6  27  4  80  2,215  7.800  56,000 

2.66  28  250  2,250  8,000  65.000 

I  3.1  30  270  2,413  8,250  68.000 

3  39  35  312  2.500  9.000  70.000 

II  4  29  38  420  3.300  10.060  84,000 

I  4  3  43  6  425  3,800  12,000  95. n(¥) 

16  521  45.5  1.500  4.060  12,420 

1  128  54.25  1,800  S.OUO  12,500 

1  IS  60  1,900  5.221  56.000 

PRECISION  RESISTORS— 1  WATT— 60c 

100.000  145.000  300,000  390.000 

310.000 
320,000 
340,000 
348.000 

132.000  296.000  376!000  S56’660  876!457 

1  MEGOHM  1  WATT  1%~$1.S0— S%— 60« 
PRECISION  RESISTORS— 2  WATT— 7Sg 

4.385  5.00J  6.0).)  10.0)0  19.917  23.0UU 


166.100 

220.000 


399,000 


560, OUO 
590.000 
600.000 
645.000 
650.000 


UNIVERSAL  JOINTS 

S/irkalaxH  D  D. 

I•••'  Ion*— 

•teel  ar  aluminum 
W*liHaxi/»O.D. 

I  ■*'  7Rd 

aluminum  only  ' 


OIL  PILLED 


•O' 


mfd 

.0044 

.0056 


OIL  FILLED  A.C.  CONDENSORS 


Price  MFD 

$  .44 
4.45 


4.45 


25 


V.A.C. 

330 

330 


4.5#  20 
4.25  15 
J.25  .  10 
2.35  '  6 
4.45  4 

4.45  3 

3.5#  2  « 

3.45  2 
2.15  10 


Price 

$4.5# 

5.45 
5.5# 
4.5# 

3.45 

2.45 


504 


PULSE  TRANSFORMERS 

ITAH  S>2:8  9.34»  !)2»i2  9280 

VVKSTKBN  IXl-XTHU— I)1««1T3  1)161310 

KSsrtOO.  KSO-lrt.'..  Ksmi.  KSOHOO.  KS‘>!(«2,  KHlSlrtl 
(JlINKUAh  inJ-:(TUI(;-K2731  80  (f  5 

JKKFKllSON  m*lXTKIC— C-12A-1318 
PINION  I’OlU  TBli'lS  TI11049 
also  3.'i2  72.'.i>  2.\:  ,r.2  72.-)l  2.\ ;  T  \ 


RELIANCE 


iN  :i  Ct-HiHi  7W' 

kMI  Twin  Lead 

OlSl-rtt  $18.95  P.T  M 

Jynamo.TM*  PM  :  \ 

. $3.75  ca 

Chofim:  30  Hy.  8MA 

$1.29:  4Hy.  8MA  d  .  78« 

Minimum  Ordert  S3 

All  ord.r,  t.o.b.  PHILA.  PA. 

Power  Tap  Switch  >iH.MlTK  S  312-5—5  Tape  ivm 
shorting  11 A  150  V  A.P .  $3.95 

Timer  -Induntnal  TItiic;'  ( 
n>ntinuous  m  V.  A.  i'. 
-MK'kef  . 

orp.  IS  min.  on  1.1  min.  off 
Fully  cased  l*lufs  into  octal 

. s#.$o 

BC-224.D  Iticener  Volta  P.  ('.  1.5  me  u»  18  me.  Rrami 
new  Includes  tubes.  dvTxamotor.  shock  mts  .  $12$. 00 

MlERCHANDJiillNG  CO. 


Arch  St.  Cor.  Croskey  Philo.  3,  Pa.  Telephone  RIttenhouse  6-4927 
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Wav^uide  L*ntth».  cut  to  ilir  and  PupplitKl  with  1 

iHKth  . 

81  Clf'Coyplor  Wt*  c&tihratrd — 25  db  nonunal... 

Mitrod  Elbow  II  Ilanr  r(i.'>M'<;:.2 . 

6'  8t.  MCt.  choke  to  choke . 

CG  9?B/APQ.I3  12*  Flex.  Sect.  1  i  S'  OI) . 

X  Band  Waea  Gd.  I  S'  x  S'  <i.  i».  l/ld*  wall  aluminum. 
Slut  Tifntr  Attafitatar  W  VI.  tuhte  Gold  plated . 


and  :t«M)-600  me  cone.  ea<h  cMiKUtiaf  of  S  end  fed  half  watr 
with  enclosed  matcbini  stub  for  reactance  chanaee  with 


RADAR  SETS 


Portable.  10  VM 
ipl..  I'sed 

8hlphi>ard.  10  CM 
ipl..  I'setl 

Portable.  10  CM 


APS.}.  Airborne.  10  Clf, 
Mator  Vnits,  New 
APS.4.  Airborne.  3  CM. 
CoopL 

APS- IS.  Airborne.  S  CM. 

Mator  I’nltK.  New 
SD.4.  Siiiunarihe.  200  MC. 
t'ompl..  New 

SC.  Hhlir^rd.  10  CSI. 
t'ompl  ,  New 

SF-I.  Hhipboard.  10  t'M 
t'ompl  .  New 

Si-1.  Submarine.  10  (*M. 
t’offlp!  .  I'sed 

SL-I.  Shipboard.  10  CM. 
t'ompl  .  Vned 

SN.  INtrtable,  10  t*M 
Conipl..  rse«1 


Send  for  Further  Info 
&  Price  Others 


SEARCHLIGHT  SECTION 


COMMUNICATIONS  EQUIPMENT  CO. 


10  CM  RESEARCH  EQUIPMENT 

Coaxial  Wavoaieter.  W.K.  TranHniiuuoD  T)pe.  using  t>pe  “N"  tlttinge 

t  alibi  ate<l  between  .'14h0  4.sno  Mt . $99  SO 

LHTR.  LIGHTHOU8C  ASSEMBLY  Part  of  KTlK  APO  5  ft  APO  IS  Ke¬ 
ener  and  Trano  lavillett  «  awoc  Tr.  Cavity  and  Trpe  N  ClTiO.  To 
Keevr.  Pae*  2c40.  2C43.  1B27  Tunable  AITt  240d  2TtM>  MC»  Slber 

Plated  . $4I.S0 

BEACON  LIGHTHOUSE  raiitv  HI  rm  Mfg.  Bernard  Rice  .  S47.S0  oa. 

MAGNETRON  TO  WAVEGUIDE  t'oupter  with  72!  Duplexer  ('artty.  r<  Id 

plated  . $43.00 

SIGNAL  GENERATOR  u^inc  417A  klystron.  2700-3300  me.  t>utput  approx. 

mw  115  vae  power  aupplr.  With  luhea.  new . $42S  00 

REGULATED  POWER  SUPPLY  for  tlL.  444  type  lighthouse  tubea  42<'40. 

etc.  I  115  tac.  GO  eyclea.  t*anel  Sloiuitlng.  Uw.'i  tubea . $32.90 

RT.39/APG-3  10  m  lightbtn-ie  HF  head  r/o  Xmtr.  iterrr.-TH  raflty 
cunpl.  r«exr  ft  3i>  MC  IK  Mt  p  u^ing  6AKS  |2C40.  2043.  1B27  lineupt 
w  ''^bM. 

72IA  TR  BOX  (omplete  with  tube  ami  tuning  plungerx .  $I2.S0 

McNALLY  KLYSTRON  CAVITIES  for  TOTH  or  2K2ii  Thrw  tyiww  avail 

able  . $4.00 

TS  2M  CRYSTAL  CHECKER  .  $35.00 

F  29/SPR.2  FILTERS.  Tvpe  N’  input  and  output .  $I2.S0 

WAVEGUIDE  to  Rigid  Omx  ‘'Doorknob'  adapter  rbtdio  flange,  liDer 

plated  bnwul  band  . $^.S9 

AN/APRA  10  em  antenna  equipment  eondstlng  of  two  10  cm  waveguide 

sectlonM.  each  pnlarixed  45  d^rees . $79.09  per  get 

MAGNETRON  COUPLING  FOR  TYPE  720  MAG.  to  IH'  z  S'  Wave¬ 
guide  . $39.90 

ASI4A/AP-I0  <*M  Pick  up  DipuJe  with  "N"  Cables . $4.99 

OAJ  ECHO  BOX.  10  .wi.  Tunable  . $22.90 

S  BAND  SIGNAL  GEN.  Comp  with  ralihrated  attenuator,  W.F..  ('oaz  W'ave- 
meter,  McNally  Klystron  Oxcillator.  Regulated  I*ower  Supply,  operating 
from  ItSv.  5A-I20n  ;*yrlex.  Manufacture  by  W.F . $660.00 


l'/4"  X  H"  WAVEGUIDE 

fths.  cut  to  xiie  and  supplied  with  1  choke.  1 


1.25  CM  RESEARCH  EQUIPMENT 

CompIcU  24,000  MC  RF  Hwod,  includino  2K33  Klysfroa.  3J31 
Mognetron  ond  Mognwt«  oil  plymbing,  ond  otsoclotod  circyltry* 
in  stondord  A-N  Prottyriiod  hoysing.  Now,  $1100.00. 

Law  Power  Load .  $29.90 

Shunt  Tea  $39.06 

Waveguida  Langths.  t"  to  4'  iona,  gold  plated  with  rirruiar  flangea  and  coupling 

nuts  . $2.29  per  Inch 

APS- 34  Rotating  Joint  . $49.90 

Right  Anglo  Band  K  or  II  liane,  npiclfv  combination  of  nuiplings  deaired  $12.06 

49*  Band  K  or  H  inane.  rh*>he  to  c-oter . 912.90 

MItared  Elbow,  ower  to  ewer . $4.00 

TR-ATR.Sactian.  Choke  to  cover . 14.90 

Flaxibla  Saetlon  !'  rlKvke  |o  rhok- . $5.60 

“8“  Curve  Chaka  to  cover . 94.99 

Adaptar,  round  to  aiiuare  cover . $9.90 

Feadback  to  Parabola  Horn  witb  prewtutixed  window . $27.90 

9(r  TwUt .  910.06 

“K"  Band  OIractlanal  Cwialar  . 949.96  an. 


y»"  RIGID  COAX— »/8"  l.c. 

RIGH1  vNGLE  BEND,  with  flexible  max  output  pick-up  look.  96.60 

SHORl  RIGHT  ANGLE  bend,  with  prmsurixlng  nipple . $3.96 

RIGID  COAX  to  flex  ooai  connector . $3.90 

STUB-SUPPORTED  RIGID  COAX,  gold  plated  5'  length*.  Per  length.  .$5.60 

RT.  ANGLES  for  abwe . .' . $2.90 

RT.  ANGLE  BENO  15'  L  OA . $3.90 

FLEXIBLE  SECTION.  1.1'  U  Male  to  female .  $4.29 

FLEX  COAX  SECT.  Approx.  30  ft .  . $li.9n 


3CM  RESEARCH  EQUIPMENT  1"  X  V7" 
WAVEGUIDE 

I*  X  ■''i*  wravagulda  in  S'  length*.  I'GIS  ftang-*  to  t'<;4h  cover,  atlver 

plated  . $7.96  per  length 

Ratatlng  Jeint  suppited  either  with  or  without  deck  mounting . $17.96  each 

2142  Magnatma  Pulta  Madulatar.  14Kw  max.  rating  7Kw  min.  I*iate  volt¬ 
age  pulsed  S.Skv.  6.5  Amp  .6^11  dutv  cycle,  2.5  user  pulse  length  max. 
filament  6.3v  .5  amp.  Includes  magnetrem  mtg.  and  blower.  Requires 

S«'4S  and  2'3RS4.  New  . $79.06 

TS-266  crywtal  Checker . $36.00 

Bulkhead  Feed-Thru  Auambly . $19.00 

PreMurw  Gauge  Saetian  19  lb.  gauge  and  prtwn  nipple . $16.00 

Preuurt  Gauge.  1.5  Ibn .  $2.9'' 

Dual  OscHlatar-Bancen  Maunt.  P  f»  APS  10  Radar  for  mounting  two  723A/B 

klystron  with  crystal  mt*.  mati'hing  slugs,  Ahiclds . $42.90 

Dual  Oaelllatar.  Mount.  «Rack  to  back*  with  crystal  mount,  tunable  termi¬ 
nation.  attenuating  nltigs  . $16.90 

Diraetlanal  Ceualar.  ro-40/U  'TUe  off  20  DR . $17.60 

2K2S/723  AB  Racalvar  local  oacillator  Kl.'stron  Mount,  complete  with  rrys 

tal  mount.  Iri*  coupling  and  choke  coupling  to  TR . $22.90 

TR-ATR  Ougitxar  arctloo  for  above..  . S9.90 

CU  199/APS  3r  Direction  Couiiler  2.5  Dlt . $29.90 

723AB  Mixer  Iteaooo  dual  Oic.  Mut.  w/xtal  bolder . $12.00 

Wavagulda  Saclien  It'  lone  choke  to  ro\er  4.5  deg.  twl*t  ft  2S*  radlua.  90 

deg.  bend . $4.9'' 

Twrlst  90  dag.  choke  to  cover  w'press  nipple . $6.90 

Wavagulda  Soctions  2\4  ft.  long  siber  plated  witb  choke  flange  $9.79 

3  am.  Mitred  elbow  "K"  irfane  unpiatisl . $12.00 

U6  39  flanges .  69- 

UG  46  choke* . $1.00 

90  dagraa  elbow*  xK  or  H  plane  3*9*  radius .  .  $12.90 

90  degraa  twitt  O'  taut— r03t»  to  r<;4o .  $6.00 

46  dagrao  twitt . $6.00 

49  KW  X  Band  radar,  complete  as  deNcribeil  and  llluntrated  in  July.  1951. 
ESectronics — APS-4  under  belly  aeiteiiibly.  lesi*  tubea .  $379.00 


SUPERSONICS 


QCU  MagnHo  strtctuio  head  R<'.\  tvpe  CR  27K22.V  -New  . $96.09 

Stainlat*  Steal  Htraamllnlng  houainas  for  above .  $19.50 

Driver  AmpUfler.  New . $296.90 

Magneto  atrlctloo  head,  coil  plate  assembly,  new . $14.99 

Magneto  ttrictiof*  head  coll  plate  assembly . $14.90 

Magneto  *trl\dli»n  heail  assy,  vsmslsta  of  coll.  plRtc.  oldiel  diaphragm  plate. 

milled  steel  body  unaaaenibled .  $66.90 

SupMVonic  Oacillator  RCA  17  27  Kc.  Rec  Driver.  Dac  119  V  06  cy.  AC^)e- 

algned  for  u*e  w.  200  wall  drive.  New  lea*  tube* . $36.96 

QBF  Sanar  mla.  WK  complete  console  cv  nsists  of  10  40  kc.  rar.  driver  oar. 

ind.  ft  i^wtrol  unit,  and  driver  amplifler  12  26  kc.  Write. 

QJA  Hooar  QltF  w  IMA  adapter  kit*  w'cxthotle  ray  tube  indlratioiL  Write. 
Suaaraoaic  Oaeillatar:  50  watt*.  A-l  FIinlKsion  18-25  kc.  Operate*  from  IIS 
60  cy.  New . $116.96 

MICROWAVE  ANTENNA  EQUIPMENT. 

3  CM  ANTRNNA  WITH  DISH  14'  Cutler  Feed  horizontal  and  vartloai 
Mwn  with  28  V  DC  drive  motor  and  drive  mechaniam.  Complete.  New 

aa  ahown  . $129.66 

Relay  Myatero  f*arahoIic  reflei*4tra  approx,  range  2000  to  61XM  Me.  IHmenalnn* 

m'  X  S'.  New . $76.06 

Dipole  for  above . $12.60 

TOY  *‘Jam'*  Radar  rotating  antenna.  10  cm.  30  deg  beam.  115  V  AX' 

drive.  New  . $166.00 

16  CM  Hara,  Rectangular  to  wmare  to  circular  RF  asaembly  ending  In  bora, 
radiating  circularly  pidariievl  beam.  Waveguide  Input  Complete  with 

flange  .  . $66.60 

Parabolic  Pael.  Rmllaiion  pattern  approx.  2.5  deg.  in  horlaontal,  S3  deg.  in 

vertical  plane*  .  $36.60 

Con*  Anttfina,  AH  12.5  AlHl.  lUOO  :>200  me.  .*4tub  supported  witb  type  *'N" 

connector  (a*  ahowni . $4.60 

ASI4A.AP.  10  t'M  pick  Up  dipole  a-sny.  complete  w  length  of  coax  and  "N” 

fonnectors  . $3.9' 

ASt6A/APG-4  Vagi  Antenna.  5  element  array . $22.90 

in'  Paraballe  Reflector  Hpun  Aluminum  dish . $4.96 


140-600mc  Diractional  Antanna 


N'ew  :  <x>mi)lete  with  mast,  guys,  rablea,  carrying  cheat . $49.90 

AN  MPG-I  Antenna.  Rotary  feed  type  high  speed  acanner  antenna  aasemhh 
im-l'Mline  t-oin  parabolic  reflector,  l^s*  internal  mechanUma  10  deg 

Ms-t.  r  M***!  .5ppro\.  12'L  X  4'W  x  3'H.  rnuwai . $269.ff 

Gav’t  C«*t— $4900.96 

OBM  ANTENNA.  Dual  back-to-back  parabola*  with  dipole*.  Freq.  ooverag< 


TEST  SETS 


AN/APS-6 


TS  102/AP 
TS  4S/APR 
TS  36/AP 
TS  13  UNIT  2 
Q  METER 
TS  69/AP 
CW60-A6M 
lU-1 
LU'3 
TS  159 


TS  S6A/AP 

TS  19 

1-203-A 

TS  n/AP 

BC  4:.S 

CS40-ABW 

MSS 

1-222 

MSS 

TS  26S/U 


RT  I7/APS-6  A3  C.M.  oackage  dr 

tigned  for  aircraft  interception  .  .  .  night 
tighter  raiiar  work  for  uur'with  a  conical  acan 
antenna.  I*arkage  cooaiaU  of  725A  magnetron 
and  magnet.  IH24  duplexer,  724  ATIt.  723  A^ 
local  fiacillator  and  beactm  oacillator.  cr»mplet>- 
tranMnitter  receiver.  RF  friumhing.  IF  aliii' 
iMtng  gAK.5's  and  O.VLfl’a.  Miniature  tube* 
used  thnuubout.  encloaed  blower,  preiwurtae<l 
hou-ing  complete  .1  1*M  RF  package  of  the 
latest  design,  using  mlnlaturtied  <'nmponentH 

Laaa  raeelvfaf  type  tubea  $425. 


All  narchandiM  luaraataad.  All  ifiem  F.O.B.  M.V.C.  Saad  M.O.  tr  CAacA.  OaI»  .Aiaalni  cAariM  »nt  C.0.0.  Rttad  ctArirae  laad  P.  0. 

COMMUNICATIONS  EQUIPMENT  i:0. 

i:il  Liberty  HI..  New  York.  N.  Y.  Dept.  E- 1 2  P.4.  PliNhner  Phone:  Dlgby  B-4134 


ELECTRONICS  — Dfcember,  195/ 


niELAYS^ 

FOR  EVERY  PURPOSE 


SEARCHLIGHT  SECTION 


The  following  liat  represents  only  a  portion  of  our  relay 
stock.  Write  or  wire  us  for  info*Tnation  on  types  not 
shown. 


Each  relay  is  brand  new,  standard  make,  inspected, 
individually  boxed  and  fully  guaranteed. 


Hnlt  stock  nc  Unit  stock  DC. 

Priof*  No.  Voltage  Ohtnage  Contacta  Price  No.  Voltage  Ohtnage 

S  R-S34  14  45  l.\30Amp6.  2.05  R>529  24  48  1020 

R-223  28  150  lA/40  Ampi /48  VDC.  1.70  R-715  24  - 

1205  n-m)  ft  3  lA^SOAmpa.  3.00  R-584  ft  20 

110  R^77  ft  3  5  lA'50Ampe.  3.00  R-192  12  44 

3.00  R-532  ft  15  lA/50Ainpa.  3.00  R-204  12  ftft 

2.00  11^76  12  1ft  lA50Ampa.  R-224  12  85 

2.45  1AU.\  25A  3.00  R-221  18  24  5000 

R-205  24  2ft0 

1.45  ROTARY  RELAYS  R-891  24  475 

1.25  R.53ft  27  230 

1.50  R-712  24  200  2B  $2.05  R.85K  27.5  250 

1.50  R-711  24  200  2C  A  IB  2.05  R.833  ft.5  1300 

3.05  R>573  28  200  1C  A  IB  2.05  R>220  75  5000 

1.00  R-7ftft  24  230  12  Poe.  8  I>eck  4.00  R^2g  ft  8  42 

2.45  R-809  28  7  IB  A  12  Poi.  W/  2.45  r-627  115*  - 

1.55  7' Shaft  tor  Wafers.  11^734  24  150 

R-59H  28  185 

R-ft22  20  30  200 

*^274  24*  - 

K-855  110*  ftOCylftO 
R-277  12  30 


Stock  nc 

No.  Voltage  Ohmage  Contacts  1 

STANDARD  IK.  TELEPHONE  RELAYS 

R-80ft  115*  900  lA  1 

R-161  ft  10  2DA1A 

R.518  85  125  ftSOO  1C 

R<ft33  180  350  10.000  1C  A  5  Amps 

Oet.  Skt. 

R-ftft7  6  .75  IB/lOAmpe 

l.\  3  .Amps 

R-632  ft  12  5A  A  1C 

R-154  6^12  200  lA 

H-517  12  250  2A 

R-ll«  85  3000  IB  ' 

R-ft3t  100/125  8300  2A 

R-545  110  250  7000  1C  . 

R-124  300  1200  lA  < 

R-lftO  ft  12  3C  A  3A 

R-t55  12  100  4A  A,4B 

R-520  200  300  14.000  2C  ~ 

R-t59  ft  50  2 A 

R-153  12  200  ICAIA 

SHORT  TELEPHONE  RELAYS 

R>A35  12  100  1C  A  lA 

R-K2«  12  1.50  2C.  IB 

R-770  24  l.V)  lA  10  Amps. 

R-771  24  200  lA/lO  Amps. 

R-ft03  18  24  400  2A 

R-575  24  RHI  2C 

R-7ft4  48  lOiXI  2C  A  2A 

R-5ft3  0O/120  7.V>0  lA 

R-801  115*  -  None 

R-213  5  8*  -  2A 

R-589  12  125  2A 

R-113  12  1.5it  4A 

R-«89  12  24  25.i  1C 

H-799  24  5(V>  None 

H-115  24  500  1C 

R-llO  24/82  3500  IC 

R-121  150  5000  2A  A  IC 

R-ft34  150/250  0000  lA  A  IB 

R-800  12  150  2CA1A 

R-537  12  24  150  2C  A  IB 

R-750  24  400  lA 

CONTACTORS 

R-ft50  24  100  lA  50  Amps 

R-312  24  7  lA  200  Amps. 

K-333  98/120  975  4A  Slse  2 

R-334  115  1200  SA  HIM  2 

R-338  ft  75  1  A' 50  Amps. 

R-353  65*  -  2A 

K-35H  18/29  200  lA  Dble.  Brk. 

R>445  14  12  5  lA  200  Amps. 

R>44ft  12  18  lA  50  Amps. 

R>447  12  IH  lA  50  Amps 

R>448  24  07  lA  50  Amps 

R-449  28  100  lA,  50  Amps 

R-460  24  7o  lA/50Amp6 

R*198  24  200  lA/ 75  Amps 

R-183  24  ftO  lA'50Amps. 

R-187  24  100  lAyOOAmpa. 

R-554  24  85  2A/100  Ampa. 

R-788  100*  -  3B  A  2A 

R-ft82  115*3.5  5A/10Ampa. 

R-767  24*  2(«  2 A/ 10  Amps. 

R-180  12  2.5  lA'50Ampe 

R-2ft6  24  lA  too  Amps. 

K-535  24  70  lA  100  Amps. 

R*55e  24  70  lA  100  Ampa 

R>557  24  100  lA  60  Ampa 

K-178  24  lOO  1A  100  Ampa. 

R>ft08  24  12.>  lA^200Amps 

R>184  28  60  lA/lOOAmpa. 

R-719  24  10  lA  200  Amps 

R-182  28  80  1  A.' 26  Ampa. 

R-244  75*  2ft.>  lA/20Arope. 

R-«59  12  7  2  2A  20  Ampa. 

R-652  24  70  4At50Ampa. 

R-185  24  100  lA  50  Ampa. 

H-18ft  24  132  lA  50  Amps. 

R-8I7  24  150  lA/50Ampa. 


2C 

2C  Ceramic 
lA  Dble.  Brk. 

3C  10  Amps 

2A 

lA 

lA 

2C 

lC/5  Ampa. 

lA  Dble.  Brk. 

2C 

1C 

lA 

IB  Dble.  Brk. 
3C/10  Ampa. 

2C 

3A  A  2C/10  Ampa. 
2A 

lA  Dble.  Brk/15A 
20D  Break  Cera 


DIFFERENTIAL  RELAYS 

R-208  120  2000  3C/S  Amps. 

R-209  220  '250  8000  IC/3  Amps. 

SEALED  RELAYS 

R-2ftl  12  24  1900  lC/5  Pin  Plug 
R-673  48  150  7500  lC/5  Ampa. 

VOLTAC2E  RBGt'LATORS 


$1.35 

1.55 
1.45 
1.45 

1.55 

2.4ft  R>745  ft  2  l  A/10  Ampa. 

2.ftft  R-7H0  24  350  1C  ft  Amps. 

1.^  R-509  6  12  35  IB  2  Amps. 

SPECIAL  RELAYS 

12  32  100  3A.  2C 

«00  -  Max.  28  Ampa. 

550* -  IB  38  Amps. 

220* -  IB 

275  200  IB 

115* -  2C 

116*  -  IB 

115« -  lA 

24* -  lA  30  .Ampa. 

12  125  1C  to  Ampa. 

18  24  ftO  lA/15Ampa. 

12  25  4*  Mlealex  Lever 

ft  12  50  50  In  Seriea 
12  24  ftO.'ftO  1C 

-  -  lA 

75*  400  Cr.  IB.  lA 

ft  -  Stroke 

24  100  Solenoid  Valve 

12  275  Annunciator  I>rop 

5  8  2  2A.  1C 

12  12  Wafer 

12  750  lA.  IB.  1C 

24  70  2A/5  Ampa. 

612  35  2C.  lA 

9  14  40  IC/lOAmpa. 

24  50  2C  Ceramle 

12  10/10  2C/ftAmpa. 

12  10/15  2C/ft  Ampa. 

24** -  - 

115*  CoU  Only 

-  150  CoU  Only 

*  •AC/DC. 

KEYING  RELAYS 
9.14  05  2C/5Ampa. 

12  450  lA/1.5Ampa. 

18.21  290  2C/5Ampa. 

24  300  1  A/5  Ampa. 

28  1000  1C,  1.5  Ampa. 

2.4*ft0Cy.  lA/5Ampa. 

2  ft  .25  2B.  5  Ampa. 

2  ft  2  lA 

0  8  77  lA  Dble.  Brk 

6/12  15  lB/20Amps 

20  160  2A/15A  Dole.  Brk. 

24  200  lA 

24  230  IB  Dble.  Brk. 

24  230  3C  15  Ampa. 


MIDGET  RELAYS 

24  256  1C  $1.25 

24  260  I  Maka  Before  Make  1.75 

4/5  20  iA-lC  Ceramle  2.5ft 

ft  5  lA  1.25 

ft.7  18  lADbl.Brk.4llO  Amp.  1.45 

12  6<»  3A  1.2ft 

13  75  lADbl.Brk.«10Amp.  1.45 

12  228  lA  1.45 

18  24  350  2A  Ceramic  1.45 

21  300  lA  1.25 

21  300  lA  1.25 

21  300  lA  *  1C  1.25 

24  300  1C  1.45 

24  400  2C  1.5ft 

24  200  2C/10  Amps.  2.ftft 

24*  -  lA  1.2ft 

24*  -  lA  A  IB  1.2ft 

24«  -  riA  1.2ft 

ft  30  lA  1.25 

0/8  45  IB  1.5ft 

12  120  lA  1.45 

12  126  2A  1.25 

18/24  300  IB  1.3ft 

24  250  IB  1.45 

24  300  None  .75 

24  300  4A  1.45 

34  300  2C  1.5ft 

24  300  2C  1.65 

24  350  1C  1.25 

24  400  lA  5  Amps.  1  55 

00  1300  2C  2.ftft 

90/125  6500  4C  2.7ft 

24  300  lA  1.45 

ft  30  lA  1.6ft 

14  150  lA.  1C  2.6ft 

14  150  2A.  IB.  1C  3.6ft 


R-572 

R-857 

R-012 

R>29L 

R-921 

R-738 

R-922 

R-144 

R-145 

R-298 

R-29ft 

K>586 

R-137 

R-142 

R‘785 

R-ft07 

R-ftOft 

R-«05 

R'728 

R-149 

R<732 

R-281 

R-818 

R-135 

R-133 

RflSS 

R-133 

R-731 

R-392 

R-ft2ft 

R-786 

R-588 

R-755 

R-ISO 

R-893 

R-895 


trufA 

R-749 

R-804 

R-579 

R-294 

R-ft86 

R-24ft 

K-24ftA 

R-ftll 

K-283 

R-ftl4 

R>245 

R-527 

R-544 

R-255 

R-ftft9 

K-ftftO 

R-ft51 

R-295 

R-230 

R-813 

R-275 

R-71ft 

R-ft20 

R-ft29 

R-720 

R-500 

R-81ft 

R-524 

R-5ftft 

R-710 

*Ac:. 


SPECIAL! 


R-714 

R-850 

R'72l 

R-ft94 

R-035 

R-949 

R-704 

R-173 

R-280 

R-ft47 

R-273 

R-lft9 

R-570 

R-9ft0 


CO-AXlAi  KELAY 

0153766  SPOT.6VOC. 

19  Ohm  coil.  Designed 

tooccommodote75wotttmoxl* 

mvm.  Perfect  for  oil  types  of 

ontenno  switchine  Designed  for  using  stondord 

83-1 SP  cooaiol  fittings.  Port  of  RAX-1  equipment. 

No.  lt-846~$«.9S  Eo. 


Form  “Make’ 
(Singl*  Throw, 
Normally  Open) 


Form  B — “Break” 
(Single-Throw, 
Norm^Iy  Closed) 


Form  C— “Break-Make’ 
(Double-Throw) 


Form  D — “Make- 
Before-Break” 


Form  E — “Break- 
Make- Before-Break' 

Ttlaphona 
Skalay  8-41 M 


MANUFACTURERS  AND  DISTRIRUTORS: 
WRITE  FOR  NEW  CATALOG 


833  W.  CHICAGO  AVE.  DEPT.  SL,  CHICAGO  22,  ILL. 


December,  1957  —  ELECTRONICS 


ELECTRONICRAFT 

INC  .  ^ 

27  MILBURNST.  BRONXVILk*8,  N 

PHONE:  Br'oNXVIILE  2-0044 


SEARCHLIGHT  SECTION 


microwave  receivers 

AN/APK>I  Rmlrtn  uid  tunlac  unlu  TN*t  (tS  to 
9S  UC)  TN-S  <7<-S00  MCI  TV  S  MC). 

AN/APft.4  Tuning  units  TN-17  i7g-S00  MC) 
TN-18  (30O-l(M0  MC).  TN-1»  MC). 

milA/APR.IA  Rocelvers.  1000  to  6000  MC 


400  CYCLi  TRANSFOIIMIRS 


MOTOR  GCNERATORS 


AUTO.  400  07.  0.11.  cm  No.  M01t4. 

KVA  .OIM— SMP.  Volio  400/Si9/S90/llS. 


2.1  KVA  Diolil  Clw.  Co.  120T  D.C.  to  ISOT  A.C 
60  eg.  IPh..  .4PF.  COmpteU  with  MognoUe  Ooo- 
traUer.  t  Field  Bbeoe  and  PuU  Ret  of  8por«  Porta 
Including  8por«  Annoturee  for  OeiMrotor  oad 

Motor.  Full  wptc,  on  irqueat.  New . $206.00 

2  KVA  (PKeelo  ond  Merritt.  116T  DC  to  IIOT  AC. 
SO  67.  Idler  ot  t  PtL  eToea  notm  m  OOOT.  60  eg. 


FILAMENT.  400/0000  eg.  Input:  0/76/00/06/106/ 
115/126V.  Output:  STIA/SVSA.  5YSA/5V&A 

.■(Y6A/6.SY6A/6.S6A.  New  . 00.10 

THYRATHRON  POWER.  400/1000  eg.  BogtAeoa 
UX-0076.  400/1600  a.  Prl:  116.  Bee:  60-0-MT  ot 
1.6A.  ASY  ot  I.IA. r.M.iL  1700.  New....tS.7» 
PLATE  WECO  K89000.  400/000  eg.  Prl:  IlOY.  9m: 
1S60*0-1660  Ot  .OOTA  (2700  Y  TkoI).  BeeWot 

eKlded.  Wl.  II  Ibo.  New . I2.06 

PMto.  TOerdorMA  «T4d000.  1060  YA.  Prt:  106- 
lOOV.  600  eg.  1  PH.  See:  6iOOY.  Oenter  tm^ 

1.5KY  Ineulotkin.  lirood  new . T$4f.M 

PLATS  A  FIL.  WECO  K90655.  400  9.  PH:  116Y. 
See  FI:  BSO-0  030.  Sm  «2:  Three  0.SY  wM- 


MODEL  AN/APA-IO 
PANORAMIC  ADAPTER 

Deelgned  for  uee  with  reeelvliic  eaulposent  AN/ 
ARB-7.  AN/ARB-6.  AN/APR-4.  8CB-6I7  or  ong 
rerelrer  with  I.P.  of  466  he.  S.tBM.  or  M  mo. 

With  21  tubee  including  2*  sceve  tube.  Converted 
for  oprrotloik  on  115  V.  40  cgele  eouroA 

PRICE  . tt46.00 

AN/APA-10  20  Pope  Tteh  Monuol . 02.76 


1.20  KVA  AlUe-Choliners.  230  DC  to  120  AC.  00 
eg.  1  Pb.  Fullg  enclosed,  ftplaebproof.  BeU  Benr- 
imm.  ointrlftignl  sUrter.  New.  complete  with  kit 

of  Spore  pone . tl76.00 

M.6.  104.  HeNnr.CobeC  Meter:  440Y.  IPh.  40  eg.. 
.tOA.  1/3HP.  1760  RPM.  Oenerotor:  70T.  SPh.  146 
Cg..  .140KYA.  Eoelter:  116DC.  lA.  New...007.M 
Type  CC-2r3tt.  440Y  AC.  00  eg.  IPh.  1500  YA  to 
075  DC  end  300Y  DC.  New . tOO-IO 


FILAMENT.  400/2400  epe.  WlOO  K8i66S.  PH: 
n6Y.  See:  2.2Y1.20A/0.S6Y1.6A  Beenot  ehdld. 

WL  0.6  Ibe.  New . 6106 

PLATE  4  FIL.  400/2000  eg.  PH:  0/00/116Y.  See: 
AlsiiOOYDC  at  l.SMA.  Sae.  Pl^motYDC  ot 
IMMA.  ra  SMa:  4.4Y4.IA/i.S6Y0.8A  (lot. 

1500Y>/5Y2A/6Y2A  . 04.06 

RETARD.  400  eg.  WECO  KS0500.  4  Heorg  lOOMA. 

61.71 


LAVOIE  FREQ.  METER  . 

>75  t«  735  MCS 

Model  T8-127/U  la  o  cotnpoet.  aetf-ecestolned.  pr«> 
cUlon  (ft  1  MC)  fraqueneg  meter  which  proHdee 
quick,  aeeurmte  reodinga.  Requtraa  a  eUodord  l.SY 
"A”  end  46Y  '*B’'  botterg.  Boa  0-16  tlioe 

switch.  Cootolna  sturdllg  ccfmtructed  HI***Q“ 
resonator  with  averoge  "Q”  of  3000  working  dlrecUg 
Into  detector  tube.  Usen  957.  LSO  and  3M  Tubaa. 
Comi^ete.  new  with  InaL  book.  Lew  bat- 


Oaon  M6-216H.  Narg  tgpe  PU/16.  Input  116/220. 
00  eg.  1  Ph.  Output  US.  480  A  1  Ph.  1200W  and 

£6Y  DC  at  4  Offipa.  New . 0206.00 

Q.C.  Medel  8D-2INJ3A.  Input:  24Y.  DC.  Output: 

115Y.  400  eg..  465  Yn  New . 020.60 

Letaad  Etee.  Co.  Model  PE20iA.  Input:  28Y.  DC. 
28  Ampa.  Output.  60Y..  800  eg.  466  YA.  New  222.60 
6.E.  J6lt0l72.  Input:  22Y.  DC.  Output:  118.  400 
egolee  ot  1.6  KYA . $22.6# 


60  CYCLE  TRANSFORMERS 


FILAMENT.  Rogtheon  Rgpenll  Coro.  PH:  U5Y. 
Seo:  4.3Y8iA/0.SY14A/4.SY126A/4.iYO.4A  Ina 

for  1700Y . 1400 

Hlfli  Reetooee  Troot.  Q.  B.  tgpe  T-SS01A.-40  cp.. 
VolUge  lliOO-166.  laducuaM  RV.  Winding  105 
HMrtee.  Output:  Pmk  Yoltooe  218KY.  Cat. 

S310666O1.  Nw  . OOiTlO 

Hlfli  Veltooe  Trent.  WeeUoghouee  PH:  115.  06  eg. 
See:  15^  C.T .  66  MA.  Ck«d  for  Bl-PoC  teet  eet 
up.  C  T  uagrounded . 110.10 


SWEEP  GENERATOR  CAPACITOR 

Rlirti  Meed  boll  beaHnia.  Split  etoter  ailver  plated 
coaxial  tgpe  5/10  xnnifd.  Brand  new . $3.50 


BC-348  RECEIVER  PARTS 

for  Modolt  C«  E,  H,  K,  U  F,  R. 

Dial  Meohamam  asiiembUes.  1st.  led.  Srd.  4th  l.F. 
tranaformefs.  (1  W.  oae.  and  xtal  filter  trono.  with 
xtals.  All  R.F.  eolle.  Front  panels.  Shock  aonnta. 
Laroa  quantitg  raise,  hordwore  sub  assembUao.  atci 
Write  gour  requirements. 


Navy-Type  CAJO-2II444.  105/llOY  DC  to  lIT  DC 
ot  40A  or  04Y  DC  at  OOA.  Radio  FUttred.  Com- 

plele  with  Lie#  Switch.  New . OSO.IS 

Eleor.  04V  DC  to  MOV  AC.  60  eg.  1  Ph.  2.04 


Eleor.  S2V  DC  to  HOY  AC.  00  eg.  1  Ph.  442  Ampa. 

New . m.m 

Type  PEP4C.  For  ueo  with  8CB522  Tronranltter- 

Receiver.  Brand  new  In  expon  eases . 0I40S 

Carter  6Y  DC  to  400Y  DC  at  175  milt.  New  .  $30.60 


RAYTHiON  VOLTAGI  RIGULATOR 


MISCELLANEOUS  EQUIPMENT 

T8-1I7/V  Laral.  Fna.  M«n— ITS  to  TU  lla 
T8-47  APR  Tnt  8M— U  to  900  MC 
BCIIOJ  APN-4  IM  Sot. 

T8-487/U  PmO  to  Pnk  VTVM. 


0.  E.  MoM  tAMEIJjr.  4900  R.P.U.  Motor  Oom- 
pouod  wound.  190  Wotu.  Input:  tTV  DC.  Outoul; 
OOT  DC.  Bl(.  Oorpo.  U.  S.  Anur  MO-IT-B. 

Now . »«••• 

EOlMo  tno  SAMIINJIOA.  Input:  17  nilu.  44 
Ampo.,  8900  BPM.  Output:  OOV  DC  ot  •.<  alops. 
990  Wotu.  N«r . 122.90 


HIGH  VOLTAGE  CAPACITORS 

.26  MFD.o  2fKV .  W 

.26  MFO..  I6KV . fl 

.6  MFD.o  26KV . 64 

I  MFD.,  I6KV .  24 

I  MFO..  7.8KV .  12 


Go  E.  SERVO  AMPLIFIER 

Tgpe  2CV1C1  Aircraft  AmpUdgne  eontrol  arapUfter. 
115  Tolte  iOO  cycles.  Dual  channel.  Fraplogea  2* 
68N70T  and  4-4V40T  tubea.  Supplied  leaa  tuhw. 
New . 822.50 


SMALL  D.C.  MOTORS 


LINEAR  SAWTOOTH 
POTENTIOMETER 
W.E  KS.1Sllt 

Haa  eontlnuous  realalance  winding  to  « 
volts  D.C.  la  fed  to  two  fixed  tana  IPO*  apt 
routing  bruahea  180*  apart  off  Uot 
tooth  wave  voltage  ot  outpuL  Brand  New. 


6.E.  Model  6BA60LJ2A.  Amature  27Y  D.C  ot 
8.3A.  Field  OOY  DC  ot  ISA.  HPM  4000.  H.P.  0.6. 

New . «7.»# 

Eloetrolox  Cerp.  of  Coaodo.  P/0  v«nt  fan  aeaeas- 
big  for  8CB-60i-T6.  1/S5HP.’  S4SY.  116  ampa.. 

2200  RPM.  PHoa . 616.60 

Oetar  typa  S.7-4  t7.5Y.  1/20HP.  3650  RPM. 

Shunt  wound.  PHee . $18.00 

Domora  Co.  Typo  EBL8.  S4Y  DC  40-1  pear  ratio, 
for  uao  with  tgpo  B-4  IntarrolosMtar.  Piieo  $17.60 


SOUND  POWERED  PHONES 

Waetaro  EMetrW  No.  D176I1S,  Tgpo  O.  Choshlno- 
tlon  headset  ood  cheat  Mlrrnphnna.  Brood  mm  to- 

eluding  20  ft.  of  rubbor  covered  eoMa . 617.60 

Autematte  Elea.  Co.  No.  GIJ46AO.  Stailor  to 
above  but  tneludiog  Throat  liropheni  to  addltlao 
to  ebast  ralerophone.  Brand  new  with  20  fL  ruMiw 

covered  ooMo  . $1400 

U.  4  loetniraoiit  Co.  Mo.  A-264  Oomplou  with 

KK  coMe  and  plux.  Brood  new . 617.60 

W.  E.  type  T4I0M  Hoodaat  Now . 610.60 


S,000-VOLT  TRANSFORMERS 

PriMry:  III  V.  M  qrMw. 

SMMdwy:  MW  V.,  C.T..  Ml  V.A. 

Brand  Mw  in  malnd  cant.  .  .  .$27.S0 


RADAR  ANTENNAS 

Tyt*  tO-l  (lOCM.I  OoraM*  mnubly  with  r.- 
flector.  waveguldv  noole,  drive  motor  and  sgnehms 

etc.  New  In  original  cosee . 1279.60 

Typo  SO-$  (2  CM.)  Surfaco  Search  tgpe  rompleU 
with  reSeetor,  dHvo  motor,  sgnehro.  etc.,  but  leee 

thumbing.  Now  la  original  eoam . lliO.60 

Typo  SOwt3  (lOCM.)  Completo  omemblg  with  24* 
diah  with  feedback  dipole.  Compleu  with  ggnehroe. 
drive  motor,  gearing,  etc.  New  In  orlHnal 


CRYSTAL  DIODE 

5tg]Tanla  1N21B.  lodiriduoUg  boxed  oad  poeked  In 
tended  f<dl.  Brand  now . 14.2$ 


SYNCHRO  DIFFERENTIAL 
GENERATOR 

Fyird  Inn.  Co.  Tm  9800.  Brant  N«r.... 


All  prkts  indicated  are 
F  0  I  Broaiville,  New 
York.  Shipments  will  be 
mode  via  Railway  Ex- 
prtis  unless  otkw  in¬ 
structions  issuad. 


All  nMrchaiieiM  auareiit.«e. 
Immeeiett  deUvery,  wbiect 
to  prior  aelt. 

All  Prieof  SoSMct  ti> 
Cbanga  WHSetrt  Notice 
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HI-POWER  DUMMY  LOADS 


X  Bond.  1V4"  X  H"  guide,  choke  or  plain  ilange.  dieiipalee  350  watte  orerage 
power  continuously  in  still  air.  VSWB  less  than  1.15  tetween  7  and  10  KMC. 
weight  5  Vi  pouniU. 

X  Band,  Vi"  x  1"  guide,  choke  flange,  dissipates  250  Watts  aeerage  power  con¬ 
tinuously  in  still  air.  VSWR  less  than  1.15  between  8.2  x  12.4  KMC,  weight  3Vi 
pounds. 

X  Band.  IVi"  x  H"  guide,  plain  flange,  dissipates  200  watts  average  power  con¬ 
tinuously  in  still  air.  VSWR  less  than  1.15  between  7-10  KMC.  weight  OVi  pounds. 

X  Band.  IVi"  x  guide,  plain  flange,  dissipates  150  watts  average  power  con¬ 
tinuously  in  still  air.  weight  2  pounds  4  ounces. 

S  Band.  IV^"  x  3"  guide  dissipates  1.200  watts  average  power  in  still  air,  VSWR 
less  than  1.15  between  2.5  to  3.7  KMC,  choke  flange,  weight  13  pounds. 

TS-30.  X  Band  Power  Meter,  measures  1  milliwatt  to  1  watt  of  X  Band  average 
power  for  H"  x  IV4"  wave  gtiide, — S200.00. 

TS-155  S  Band  Signal  Generator  and  Power  Meter. 

X  Bond  Frequency  Meter.  8.500  to  8.600  megacycles,  direct  reading  within  25  mega¬ 
cycles:  within  4  megacycles  with  correction  chart.  Transmission  type  for  H"  x  1 V4" 
wave  guide. 

X  Band  Power  and  Frequency  Meter  for  8.500  to  9.600  megacycles  measures  1  to 
1.000  milliwatts  average  power.  The  frequency  meter  is  direct  reading  within  25 
megacycles  and  within  4  megacycles  with  correction  chart;  commercial  equivalent 
of  TS230  B/AP. 

TS-33/AP  X  Bond  Frequency  Meter.  8,700  to  9.500  megacycles. — $150.00. 
TS42/AP  X  Bond  Echo  Box.— $150.00. 

TS-llO/AP  S  Band  Echo  Box.— $150.00. 

TS-89  Voltage  Divider. — $30.00. 

TS-12/AP  (Unit  2)  X  Band  slotted  line  with  adegrters  and  probes — $175.00. 

TS-lOO  Synchroscope 

T-85/APT-S,  300-1,600  megacycles  Noise  Modulated  Transmitter,  40  watts  C.  W. 

Waveguide  Below  Cut-Off  Attenuator  L  101-A,  U.  H.  F.  Connectors  at  each  end. 
calibration  30-100  db. — $25.00. 

Amplifier  Strip  AM-SSA/SPR-2  contains  I.  F,  amplifier,  detector,  video  amplifier, 
pulse  stretcher  and  audio  amplifier  and  Rcctifinr  Power  Unit  PP-155A/SPR  2  band¬ 
width  10  megacycles,  center  frequency  3'1  .-negacycles,  sensitivity  50  microvolts 
for  iO  milliwatts  output.  Power  supply  80/115  V  ac.  60-2.  600  cps  1.3  amps.  Send 
for  schematic — $65.00  less  lubes. 

Tuning  Units  for  APR-4  Receiver 

TN  16  30-  80  megacycles  TN  18  300-1,000  megacycles 

TN  17  80-300  megacycles  TN  19  1,000-2,200  megacycles 

TN  S4  2,200-4.000  megacycles 

ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


Semi-poitoble  Radio  Direction  Finder. 
Uses  a  U-Adcock  type  ontenno  orroy 
designed  for  ground  stotion  operation. 
The  overall  frequency  range  of  this 
equipment  when  used  for  direction 
finding  is  continuously  vorioble  from  2 
to  10  mcs.  Receiver  has  continuous  fre¬ 
quency  range  from  1.5  to  30  mcs., 
divided  into  4  bands.  Sensitivity  is 
approx.  5 — 15  microvolts/meter  for  ' 
±2°  bearing  readability.  Power  re¬ 
quirement  115  V.  60  cycles,  single 
phose.  Complete.  New. 


TEST  EQUIPMENT 
Cotyiplete  Line! 

Signal  Generator  804-C 
DuMont  224-A  Oscilloscope 
1-77  Hickok  Tube  Checker 
1-208  FM  Signal  (jenerator 
RPC  Model  644  Multimeter 
Ferris  Microvolter  Mod.  18-C 


IE-36  (New) 

TS-100/AP 

1-122 

TS-102A/AP 

1-139  METER 

TS-111/CP 

1-212 

TS-126 

1-222 

TS-127/U 

TS-3/AP 

TS-170/ARN-5 

TS-5/AP 

TS-175/UP 

TS-lOB  APN 

TS-182/UP 

TS-19/APQ-5 

TS-184A/AP 

TS-24A/ARR  2 

TS-204/AP 

TS-34/AP 

TS-250/APN 

TS-36/AP 

UPM-1 

T5-61/AP 

(Complete) 

TS  62/AP 

WE  1  193 

SL-1  Slotted 

Range  Colibra- 

Line  Test  Set 

tor  1-146 

MODULATOR  UNIT  BC-1203A 
With  Coupling  Heods  BC-t201  &  BC-1202 

RC-1S4  IFF  EQUIPMENT 
Complete.  Brand  new. 

APS-4  Comploto  Radar 
Mark  16  Comploto  Radar 
AP$-6  Comploto 

RECEIVERS 

APR-4  APR-5 


SCR-720 

Equipment 


MG-19A  New 


MK-20A/UP 

_  Brand  new.  IndividiMlIy  texed^ _ 

TELEVISION  CAMERA 

350  line  resolution.  Easily  converted  to 
present  RMA  stondards.  Circuits  avoil- 
oble  with  camera.  Complete,  like  new. 

VARIAC  TRANSTAT  AMERTRAN 
Input  0-11S  V.,  53-40  cycles;  outpnt  115 
V  100  omps.  11.5  Kvo.  ExccIWnt  con- 
ditioN. 

5£e  COLUMBIA  ntCTRONICS  AD 
ON  PAG£  3i4 


electrowcj 

Cable  Addreis  <0(1(01 
fflMS  SUBiCJ  10  PRIOR 
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Work 

Volta 

3MV 

JMV 

JMV 

JMV 

M«V 

M«V 

JMV 

JMV 

)MV 

iMV 

M«V 

»••>* 

SMV 

5MV 

5MV 

MkV 

»MV 

§MV 

ftMV 

5MV 

9MV 

MkV 

M«V 

SMV 

SMV 

5MV 

»MV 

MkV 

M«V 

ftMV 

5MV 

MtV 

SMV 

M«V 

MkV 


MWS 

MW 

MWS 

CM»ft 

CM4k 


OUR  FULLY  ILLUftTRATCO  BULLCTfM  OF 
ELECTROMIC  PARTS  18  MAILED  AT  RCG- 
ULAR  INTERVALS  TO  MANUFACTURERS 
AND  WHOLESALERS.  IN  THE  CATAtOO 
ARE  LISTED  AMD  PICTURED  HUNDREDS 
OF  ITEMS  OF  INTEREST  TO  PURCHASIN6 
AGENTS  OF  ELECTRONIC  PARTS.  WE 
SHALL  BE  PLEASED  TO  PLACE  YOUR 
COMPANY'S  NAME  ON  OUR  MAILING 
LIST.  PLEASE  REQUEST  ON  YOUR  COM- 
PANY  LETTERHEAD. 


KAECHLIGHT  SECTION 


TrpaNo. 


6.3  VOLT  FILAMENT  TRANSFORMERS 


Htork  No. 

5«54  A 

Thm  6.8  Volt 

116  Volt~ 

60  C'ycio  Piimjtry 
1666  Volt 

loaolotlOB 


U  is:  {  ll  SIS:  wro$9 

1.3  V«tt»  •  l.l  Amm.  Both 

Horisontal  Half  Shall  Mountins.  z 

2  13/14”  Mounting  Cantors.  3  13/16”  z 
Sta*  Core  Sise.  3H*  above  Ctaaaala. 
Solder  Lug  Termlnala— All  Terminals 
Marked. 


J^L  83-1 R  COAX  CONNECTOR 

StMk  N*.  M57A 

^  $.60«*. 

<H1  Killed  (-indenwr  10  Mid.  no  V  A-C.  Round 

I'.n.  t-H’ Dl.metM- X  S-V  *1  QCaa.k 

Hi.h  Hloeli  No.  3008A. 


WRITE  FOR  COMPLETE  BULLETIN 


OIL  FILLED  CONDENSERS 


3  MFD  —  4000  VOLT 
For  BC-610.  3  Ceram¬ 
ic  Insulated  Screw 
Terminals 3%"  x  4H* 
X  6H*  High  Can _ 


04S  MFD.~16.0O0  Volt  Vitamin  **Q‘  .  Or.a 
Ceramic  Insulated  Screw  Terminal  1%”  x 
3H*  X  4%”  High  Can.  aw 

Stock  No.  6868A  J 

$t«fid«rd  BrtNNl.  MFR.  Nsms  on  RasuefF 


In.4RGK  STOCKS  OF  FRRBCLR  KB- 
HIS't'HARS  AVAlULBlnR.  Write  for  Ks6 
or  specif/  xour  reqolrenienta.  We  also 
have  mounting  clips. 


TAwaaea..  Aeceent  la  rated  ar  aaaeataMa  rafarancad  acaaaatt.  D 

IClinS!  -  29%  d.^  i-tk  wdv.  Mwc.  C.O.D.  PriM.  F.O.B.  CM« 
ckaafa  wRaaat  aatlaa.  MarckarilM  tsfeliwt  sriW  tsla 


MICA 


TOP  Radio-Electronic  l/oiucs! 


CAPACITO 

STANDARDS  BRANDS 


732  South  Sherman  Street 
Chicago  5,  Illinois 
Phone:  HArrison  7-5923 


Radio  Sarptas  Corp, 


BIRTCHIR  TUBE  CLAMPS 

rni.  >M-Ai( 

Trp.  Md-B-IO 

Stock  No.  36  2BA  254.- 


TRANSMITTING  MICA  CAPACITORS 


O  HEAVY  DUTY  F 

TmI'  V^  n*.  “  Tm  Prix. 
Hfc _ _  _  _  _ _ E«*> 

MUA  IS  imwv  K  XS  '  Mk 

IIBA  .00007  isoov  e  s  M. 

MOM  OOOOS  SOOOV  E  ISL  LN 

HMA  0004  SOOOV  r.  FXL  IJO 


M9M  .001  SOOO  A  K  O*.  I  MOrA**  OOOIS  10,000  F  PL-SIS  7.S 

UMA  OOM  SOOO  A  A]  OOV  I  ” 

’SuppHtd  nitli  nMlor  Bradwt  I  m  O.C.  Worldf.t  YiHhi 

STANDARD  BRAND.  MFR.  NAME  ON  REQUEST.  OTHER  TYRES  AND  SIZES  AVAILABLE 


RS 


SEARCHLIGHT  SECTION 


Accredited  WESTINGHOUSE  Distributor 
and  Clearing  House  Extraordinary  — 

FOR  THE  BIG  THINGS  and  the 
*VITAL  LITTLE  THINGS  in 

ELECTRONIC  COMPONENTS  &  EQUIPMENT 


CONDENSERS 


ond  pocktd.  Tobc  typt  RT<SC‘11  mcosuring 
Stiid  mnip.  centcn  2  . 
Plugs  into  stondord  fow  prong  socket.  Qom* 
tity  dncpvnt. 

7  mfd.— «00  V . $1.45-$1.95 

Smoll,  high  gnolity  oil  cond.  by  o  leoding  nifg. 
meosvring  owy  complete  with 

brackets. 

6  mfd. — 150  V . $  .25 

Three  term,  dual  3  mfd.  oil  coed,  complete 
with  brackets,  measuring 

8  mfd.— 1000  V . $2.39 

Dual  4  mfds.  hermetically  sealed  and  pocked, 
measuring  5H*'x3>/4**ii2  i/'ti".  Cose  of  10 

$2.10. 

8  mM. — 600  V . $1.98 

8  mH.— 500  V .  1.35 

4  mfd. — 600  V .  1.75 

4  mfd. — 400  V . 85 

2  mfd. — 600  V  TLAD . 80 

1  mfd. — 600  V  Channel . 65 

1  mfd.— 500  V  Channel . 58 

1  mfd. — 400  V  Channel . 47 

.5  mfd. — 400  V  Channel . 29 

.2  mfd  — 1000  V  ST  8athtub  .19 


Gauges— 

Frequency  Meter 
Geiger  G>unters 
Generators 


Accessories 

Adapters 

Ammeters 

Amplifiers 


Intercoms 


POTENTIOMETERS 

$1.35-$1.50 


Bearings— 
Aeronautical 
Bearings— Industrial 
'Bearings— Precision 


micas 

Motors 


Ohmel  Shaft 

2000^^  1  8  1.H  *  n  4 
26000  1 /8HA3/8 
30000  I'8H 
40000  1  8  LA 
60(MM)  18  8*1/48 
SOOOO  1.  8  14i 
100000  1/2 
150000  2  1/8 
200000  1  81^ 

250000  1/8  L8  *  •/  16 
250000  1/8  8 
500000  1/8  LB 
600000  20 
1  Meg  1/8*1 '8  LA 


Ohme  Shaft 

50  1/8  8 
60  1/8  LA 
150  1  4  8 
300  1/8  8 
500  3  8  *  1'88 
1000  1  88 
1500  1 '4  8 
2000  3  8  8*1/8  LB 
2500  1  8  8 
3000  1/8  LA 
5000  1/8  LB  *  3  8 
6000  1  4 
10000  3  8*  1  1  4 
10000  5  16 
16000  1  88 


Oscilloscopes 

*  Potentiometers— 

Types  J— JJ-JJJ 

Radar  Sets 
Relays 

•  Resistors —  (JAN ) 
Rheostats 


*Cable-R  G 
Capacitors 
Chokes— Filter 
•Circuit  Breakers 
Communication 
Systems 
Condensors 
•Connectors— U  G 
Crystals 


Ohms  Shaft 

1600  5/16 

1>6M««  1/2 


Selenium  Plates 
Speakers 
•Switches— C  H 
Diodes  •Switches— Toggle— ST 

DynaMotors 

‘Tubes— J  A  N 

Bectrolytics  Tubes-lndustrial 

Equipment-Precision  Wire-Aeronautical 
SRIR 

U’ire— Hook-up 
Wire— Magnet 


Solves  your 

production  problems 

Solves  your 

distribution  problems 

Send  for  our 

bulietins 


SEE  NOV.  ISSUE 


For  many  othar  UtHngi  of  condan»an» 
fwitchoo,  raloyt,  connoctart  ond  Instru-* 
montt.  Inquirioii  sallcltad. 


WANTED 

Condanoars  of  all  typos  in  ony  quontlty. 
Abo  oHior  ttondord  compenonft.  Top 
prkof. 

Wrtfo:— ART  HANKINV  Owner 


Filters 

Formvarwire 


60  RIGHT  TO  THE  SOURCE... 

Your  ansuDcr  in  a  matter  of  minutes! 


- CONDENSERS - 

OUR  SPECIALTY 

OIL  FILUD  6  TRAHSMITTINO  MICA  TYPU 
AU  Valuoa  oad  Voltaga  RoUnty* 

Wo  /ovife  Tour  Inquirio* 

TICHNICAL  RADIO  PARTS  CO. 

SS7  McDonald  Avo.,  Brooklyn  It,  N.  Y. 


THE  ONE-CALL  CLEARING  HOUSE 


Watch— 

the  Searchlight  Section 
for 

Equipment  Opportunitict 


Immediate  Action! 


19  WEST  26th  STREET  •  NEW  YORK  10,  N.  Y, 
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PASAD€NA  8 


BOX  356  E  EAST  PASADENA  STATION 


SURPLUS  EQUIPMENT 


POWER  RHEOSTATS 


AIR  COMPRESSOR,  AIRCRAFT 


Standard  Brands:  S  Ohms. 
100  Watt;  4.4R  amps  lOo 
Ohms;  100  Watt;  1.0  amp. 

Boxed,  Brand  New  with 
Knob  $2.50  each — or — 
$25.00  per  Dox. 


It  a  t  ^  d  pressure 
1000  rsi.  rneas* 
ures  1S4"  x 
driven  by  ZtVDT. 
I  3rd  HP  seriei 


Brasd  New  flM2fA  ftsaisti  CsstrsI  snits  Cxport 

paeksd  with  esrryist  bat .  SIO.M  sa. 

Rsbailt  4  Rsesflrimsssi  EEt  Flsld  tsIstbssM 
Sit.te  sa. 

NSW  TM  handtsts  far  EES  tsIatOsoo  SS.M  sa. 

Brasd  Nsw  W.E.  FIW3  handtsH .  tS.M  sa. 

RMIt  Mbs  saw  W.E..  A.E..  KsHsfi.  wnb  saw 

3.  Cssd.  Cards . $4.Msa. 

Nsw  transailttsr  4  raesivsr  slssisati.  Istsrsltasfs- 
abla  with  tbs  W.E.  HAl  4  FI  SI.OOm. 

Nas  sxasrt  packsd  hl|h  isiasdaset  Cans,  raesivsr 

slasisot* . . .  $i.M  sa. 

Nsw  W.E.  Oasratart  head  4  chsst  tats  SC.Maa. 

Nsw  Fsdsral  I0I>A  tws  wire  Appliau^-Prasldas 
sseassary  balanelsf  facilitiss  far  4  wire  rsasatar 
whan  vsad  as  twa  wira  lisas — Exaart  pashad 

Nsw  MCi3l  rlnfart.. . 

Nsw  Crash  GCt  far  E  El . $.30  sa. 

Nsw  CA-3S$  saaaeltars.. . $.90  sa. 

Nsw  T»  twitehas . . .  $.30  sa. 

C'lll  rapsat  sails . $2.00  aa. 

C«II4  laadlsf  sails . $1.10 aa. 

Lsvsr  switches  far  EEI . I.Maa. 

EEMT3  raasatsrs.  taad  sasdHlsn  $20.00  aa. 

Nmi  FTN  lOiBB  wsfoala  taiathana  Parts 

TM.II4  tsTMlnal  strips . $2.Maa. 

Carndsi  hats,  easvas  4  iaathar,  far  EEO  tatsahaiia. 

Nsw  C*i$0  haldisf  sails . $.45  sa. 

Nsw  C*lOS  isdastlaa  saHs . $.70  sa. 

“Tf  '?.?•  racalvsfi  lass  sard  hat  wHh 

tha  HAI  atawaat . .  tt.SOaa. 

Hm  4  Candactar  KallaH  talaahana  Cards  $.00  aa. 

3eaadactar . . $.$0sa. 

Nsw  A.C.  tppa  41  trassMittars  . $l.40aa. 

Nwr  W.E.  FI  trasswlnsrs . $l.40sa. 

NswPt$Oplafs . $.40  aa.  Usad  ..|.20aa. 

Naw  JK  Srs .  $.75  aa. 

^  ^  taltphass4  dial 
Mashsd  with  saparata  ristar  Bax  $l3.S0aa. 
Fadaral  003  Dash  tsfaahass  with  salf  aaslassd 
Hater.  Ilha  saw.  dial  Mashsd  $l7.SOsa. 

A.E.  Naw  saasd  pawarad  trasswittars  .  $3.00  sa. 
RsOallt  saasd  pswsrad  hasdssts  with  saw  Cards 

.  .  **  ** 

Saasd  pawarad  Oaid  taiaphasas  $10.00  aa. 

Nsw  Bd  •2C  sarttehhaards .  $2$.00  sa. 

Cssdssssr*— Oltl|02A.O 

lOtOOO-E— 0103  1764 . $!wsa. 

Nsw  CapacHsrs  IOOMFO-$OWV  0  far  $.10 

Switch  0W.190  .  $.SOaa. 

jK-« . "....iiS; 


11.000  RPM  17  amp.  rent,  duty  Mf$. 
General  Kle«  tn«'  Mod.  S  $BA40EJ2SB. 

OSO.Oft  ra. 

TACHOMETER  INDICATOR 

SINGLE 

S*'naitive  Type.  Kollamsn 
Murk  V.  Range  O-SSOO 
KPM  in  3S  revolutiona 
of  the  indirattnir  |N>inter. 

iH.04  m. 

TACHOMETER 
GENERATOR  I 

Pioneer  Instrument.  I 
Mark  V.  wrew  mount.  1 
l*aed  with  Kollaman  ' 

Mark  V  Indicator 

ets. 

Tachwineter  Indlentop 
(aboae> 


ALNICO  FIELD  MOTORS 


'  (Approx,  aixe  overall  .  .  . 

X  1  *4**  diameter) 
IMro-Type  5065230:  37.5 

volts;  DC;  14$  RPM  flt.Sesss. 
IMro-Type  $069600:  37.5  Volts;  DC':  250 
KPM  . 


6.  E.  MOTOR  AMPLIDYNE 

Mwl.  SAMISDBIS.  Input:  IIS  TOltl.  «ln(l> 
phase.  60  cycle.  4.5  amo.  Output:  250  volti 
Dt.'.  .6  amps.  34.iO  HPMS.'.  ...  O^O.OD  ea 


and  O^nerntar 

. Both  $35.50 


SINE-COSINE  GENERATORS 

(Rcaolvera) 

Diehl  Type  FJK-4$-0  tHingle Phase  Rotor) 
Two  stator  windings  90*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine  of 
tha  angular  rotor  dlspla<  ement.  Input 
voltage  115  volts.  400  cycle . $X5.00  e«. 

IMehl  Type  KFK-43.1  same  as  FJE-43-9 
except  it  supplies  maximum  stator  voltage 
of  220  volts  W’ith  115  volts  applied  to  rotor. 

$35.00  ea. 


Pioneer  Part  2tl556-2K>.V 
Sensitive  altimeters.  0-S5.000 
ft-  range  .  calibrated  In 
nth's  of  feet.  Barometide 

luH>k-up  re<iulr^. 

SMALL  DC  MOTORS 

(Approx,  sixe  .  .  4*  long  x  dla. 
General  Cleef  rIe-Type  5HA16AJ37:  37 

volts.  IK';  .5  amps.  9  ox.  inches  torque. 
250  RPM;  shunt  wound;  4  leads;  reversible 

•$.50  en. 

If.  K.  Type  5HA10FJ315.  24  volts  D<'.  77 
amp.  30  lbs.  In.  •or(|ue.  4  RPM.  . $15.00 en. 
General  Klertrte-Type  5BA10AJS3C:  27 
Volts  IM.':  .65  amp.  14  os.  inches  torque. 
145  RP.M;  shunt  wound;  4  leads;  reversible 
$$.$4ea. 

MKROPOSITIONiR 

Bar4»er  <'ulmnn  AV1.Z  tl3S>l  PaInHsed 
D.C.  Relay:  Double  Coil  Differential  sensi¬ 
tive;  Alnico  P  M.  Polsrlsed  field.  24  V  con¬ 
tacts;  .5  amps.  33  V.  Used  for  remote  po¬ 
sitioning.  syn<^hronising.  control,  etc. 

$13.50  ea. 

PIONtiR  6YRO  ELUX  BATE  AMPLIEIIR 
Type  13070-1-.%.  complete  with  tubes 

$31.50  ea. 

riOMliR  TORQUE  UNIT  AMRLIEIER 

Type  13077-1-.%.  A  single  tube  amplifier 
designet)  for  autosyn  take  off  signal.  Con¬ 
tains  magnetic  amplifier  assembly  With 
tube  . . $34.5#  ea. 


PIONEER  TORQUE  UNITS 

r%*FR  13$04-3-A:  I’ontains  CK5  Motor 
coupled  to  output  i^aft  through  125:1 
gear  redUE'tlon  trsin.  output  shaft  coupled 
to  autosyn  follow-up  (AT43).  Ratio  of 
output  shaft  to  follow-up  Autosyn  is  15:1 
^  $70.00  ea. 

T%*rK  1«<HM-1-A:  Same  as  12464-S-A  ex¬ 
cept  it  has  s  30:1  ratio  between  output 
shaft  and  fellow-up  Autosyn. .  .  $70.00  ea. 

TYPK  13003-1-.%:  Same  as  12664-1-A  ex¬ 
cept  It  has  base  mimnting  type  rover  for 
motor  and  gear  train . $70.0#  ea. 


Tsrat:  Ctiseh  with  erder  F.O.B. 

Brsshlys  IS.  N.  V. 

EASTERN  TELEPHONE  CO. 

2S4 . 4Hi  Av«.  Brooklyn  IS.  N.  Y. 

MA  4-1M2 


PIONEER  AUTOSYNS 


AT-1 . 24  Volt— 400  Cycle . $4.$5 

AT-5 . 26  Volt— 4i)0  Cycle .  $5A% 

AY27D  . $35.50 

ATi— 26  Volt — 460  eye . $4.$5  ea. 

AT30D— 26  Volt— 400  eye . $35.00  ea. 

AT3iD — 26  volt — 600  eye.,  shaft  extends 

both  ends . $1035  ea. 

AY20— 36  volt— 406  eye . $13.50  ea. 

SERVO  MOTOR  10047-2-A:  2  Fhoto;  400  Cycio;  witk  40-1  RoBocNon  Goar 


ELECTRICAL  STEEL 


SYNCHROS 

IF  Special  Rephaler  (1I5V-40U 


400  CYCLE  MOTORS 

A1RKSK.%IU'H:  IISV;  660  CFS;  Single 
phase;  6500  RPM;  1.4  amp;  Torque  4.6  in. 

oa;  HP  .63 . $10.00  ea. 

RANTERN  AIR  1>K%'U'ER  TYPE  dM$B: 
JOO  VAC;  1  amp.  3  phase;  460  cycles; 
6000  RPM . $13.5#  ea. 


Wo  con  odor  abont  tt.OOO#  M  HI. 
Gfodo  Strip— aa  s  ItH-  ‘’Blpona- 
3W%  Traarfomor  «rado  —  la  CelU 
wolghiaf  obool  MO#  pack  Molorial 
BOW  oad  ptlao  bnl  ooMdo  wrap 
wooikor  dioeolotod. 

GLOBE  TRADING  COMPANY 

IBIS  Fraaklia  Dotroit  7,  Miebifoo 
Abono— WOoVworV  l•B277 


SJirs  (iMrntlor  (llSV-4»0  rye) .  tlM  fm. 
MT  Coalrul  Tramrfwnnrr;  >0-(0  Volt:  io 

Pyr .  . ySO.OOto. 

SF  Mattor  (IIS/»>  volt — (•  rye.) .  fMOOro. 
54b  Generally  *  ^  15/90  volt — 60  eye.  > 


.%MDG  IMffefrntial  Geasrater  190/90  volts 

— 400  eye. ) . . . $i#.00  ea. 

5DG  DIffereatiHl  Oeaeratar  30/96  volts  66 

cycly  ...  .  . $50.00  ea. 


5  Whaeleo  Copocllofft — Model  #702 
1— Bemffo  $->400  C 
1 — RoB#e  0—1000  C 
1— Range  0—1300  C 
Ifew  in  orIgiaoJ  crafes 
Spot  Delivery — Ko  Priority 

KINGS  COUNTY  MACHINERY  EXCHANGE 

404  AHontic  A*«.  Brooklyfi  17,  N.  Y. 
Ptwiw— Tr  S-S237 
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A.C.  VOLTMETERS 

IS  WMtiNiliMiM  3V  rd . <»  IS.SO 

IS  Gtntral  Eltctric  SH*  rd.  800  crclei . $3.t0 

40  WwtlNttiMiM  rd  met«l.  bl.  aoale,  60 

40  WtttlnfhMM  3^'  rd  metal,  bt.  scale,  400 

40  Westan  3*4*  rd  metal  M.  scale.  400  cycles  #  M.SO 
7S  Wsstsn  3*  rd  metal  Doa-flazi<ed.  ring  mtd  <gf  SO.OO 

ISO  ft*«os«n  SV  rd . m  *•  S0.60 

300  SlMOSon  3V  rd . #  **  $0.00 

300  Triplett  3^^  rd  metal . #  $6.00 


D.  C.  MILLIAMMETERS 

I.  MeClinteck.  3*  square..... . . 

1.  Meipsen.  34*  rd . 

2.  Westinpbeese,  34'  rd . 

3.  Greee.  34'  rd.  sper.  sc . 

S.O.S.  Westere  Cteetrie,  34*  rd.  spec. 

trie  mvt . 

IS.  General  Clectrle.  4*  X  44*  case . 

IS.  OiMpsefi.  34'  rd . 

2S.  General  Cleetrk.  34*  rd . 

too.  Sleipsen.  34'  rd.. . 

ISO,  General  Cleetiie.  34*  rd . 

ISO.  General  Electric.  3*  square . 

ISO.  Green.  34*  rd . 

ISO,  Triplett,  r  square,  bi.  scale . 

ISO.  Eleetel.  34*  rd . 

ISO.  Beede.  34*  rd . 

200.  Slmesnn.  34*  rd . 


WEATNER  IHSTtOMEHTS 

S  247-40.  Signal  Corps  1>t»  ML  i-A.  4  day  dock 
diart  64  inches  hlfh.  _ 

-FriM  Psyehremeter.  illumldlty)  Cat  #  573.  com- 
plvce  with  no  *olt  60  cycle  motor  and  tabl«. 
-Frta  Tlwr«wir»»li.  -M  da  *»  p1“*  <*.« 

Palireoheu.  oocnplete  with  set  of  gears  for  dUiereut 
chart  spre^.  (Tiart  44  High. 

>Tayler  Anememeter.  Velocity  in  feet.  4*  dlan^r. 
large  swMp  dial  0100  feet,  and  a  3  dial  register. 
O'lO  in  hi^reds.  0-10  in  tbousandK.  and  0-10  in 
ten  thousands,  niib  carrying  case,  and  correction 

-AlriSr  velemeter.  0-300  and  0-3000  feet,  also  0-3 
iDCbM  of  water.  Type  3002  complete  with  3  )eu 
tor  above  ranges  in  a  carrying  case. 

'niene  Instruments  bsve  been  used  but  are  tn 
good  oondltioa.  Subiect  to  your  Inspection 
and  acEvnAanoe.  All  live  instn^w^s.  as  t 
lot  only.  IJst  price  over  Slt4iB.  Vanr  net 
CMt  $40B.M.  _ _ 


A.C  AMMETERS 

lot  milllamp  Weston  34*  rd  400  cycles . <t  S7.St 

2S0  mllliainp  Gonsral  Cloetric  34*  rd  made  for  DAt'o 
it  |3.S0 

I  Amp  SlMpsen  34'  rd . 1*  **  It-lO 

3  SiMpson  34*  nf . d  •*  St.lt 

S  «Mpson  34'  rd . W  •*  ff.lO 

IS  SiMpson  34*  rd .  P  **  ^16 

2S  SlMpson  34*  rd . ^  **  M.M 

S0SiMps#nS4^rd . #  **  fB.St 

200  SlMpsofl  34'  rd.  S  Amp  less  transf.  ..1#  **  St.  10 

Current  TrantforMsr  Weston  300/5 . ^  $7.50 


300.  Gmofi.  34*  rd . (B 

300.  SlMpson.  34*  rd . 40  •• 

300.  SlMpsPfi.  3*  square . #  •• 

400.  Triplett.  34'  rd.  made  for  GarAeld  Med. 

t'4> . 40 

SOO.  SiMpses.  34*  rd . #  •• 

SCO.  tlMpsen.  3'  wuare . 0  •• 

SOO.  Gensral  Cleetrle.  24*  rd.  metal  case....# 

SOO.  General  Clectrle.  24*  rd.  bl.  scale . <B 

SOO.  Defer.  ;{*  square . 0 

too.  General  Efeetric.  34*  rd . 0 

MO.  Dejer.  34'  rd . 0 

1000.  Western  Electric.  34'  rd.  concenirlo 

1000.  Eleetel.  34'  rd.  scale  *MQO  X  lO" .  -  5 


SPECIAL  METERS 

Decibel.  -10  to  6.  Weston  301-61  34'  rd..#  SII.SO 
Beet.  Mllliainfneter.  1.1  MAAC  Weston  5«.*i  8I.  sp 

■eule  . . w  S6.50 

Mleretnbee  Meter.  1.4  MADC  Simpson  34'  rd  #  M  M 


D.C.  MICROAMMETCRS 

SO  SiMpsen  34”  rd.  2000  ohms . I 

lOO  Westen  643  4  4'  rd.  approx.  1500  ohni' 
200  SiMpsen  34  1000  Ohms . 


SiMpeen  360  Set  Teeter. 
tiMpeee  340  Hammeter. 
tlHPsen  ISO  V.O  M.A. 


RECORDING  INSTRUMENTS 

Send  lor  complete  detnlb 
A.C.  Veltmeter.  230  volt.  Westlngbouse  type  U 

0  S65.00 

A.C.  VettMeter.  23t*  A  440  volt.  Westmfhou.se  type 

U  . W 

A.C.  AMMiter.  5  Amp.  W’estinghouse  type  U  •  $00.00 
A.C.  VettMeter.  500  volt,  W’estinghouiw  type  QY-40 
#  $I2S.00 

Polyphase  wnttMeter.  230  460  volu.  5  amps.  Westlns- 
bouseOY’'40 . #  SIM.OO 


R.  r.  AMMETERS 

1.5,  Geesral  Electric.  34'  rd.  metal 

I.S  Westen.  24'  rd.  roeui  ca.se.  W.  1 

2.  Westen.  34*  rd . . . 

2.5.  Slmpsen.  34*  rd . 

2.S.  Westen.  34  rd . 

2.S.  MeCilnte^.  34*  rd . 

2.S.  Wsstinfhense.  34*  rd . 

3.  Wsstiniheeie.  34'  rd . 

3.  Wssten.  34'  rd.  with  ext.  couple. 

S.  General  Electric,  34*  rd.  with  ext. 

5.  General  Electric.  34*  rd . 

6.  General  Electric,  24*  rd.  bl.  sc... 

0,  General  Electric.  24*  rd . 

0.  SiMpeen.  24'  rd . 

8.  Westinfhetise.  34'  rd . 

19.  Westen.  34'  rd.  JAN . .  . . 

10.  Westen.  3*  square . #  $0.50  multlpHer 

All  efher  ifenu  err  Ssrpliu  \ev  snIcm  SFKClFIC.iLLY  indiccfcd  elOeneiee. 


30-0-30.  Beede.  24^rd.  ^al. . ! 
30-0-3B.  General  Eleetrie.  2*  rd.  metal. 

200.  Weeten.  34'  rd.  with  shunt . . 

200^0^200;_Werten.  34*  rd.  with  idmnt. 


9/I2S.  DUAL  RANGE.  Westen.  r  rd  a 

flanged  case  . 

IS.  BiMpeen.  34*  rd . 

30.  Grwen.  84*  rd.  metal  ease . 

ISO.  Neyt.  3^*  rd.  metal  case . 

ISO,  General  Electric.  34*  rd.  lOOOrA.  .. 

300,  BiMpsen.  34*  rd . 

300.  S«M.  34*  rd  1000  rA,  JAN . 

SM.  Westen.  34*  rd.  1  MA.  with  rwilstor 
2  KILOVOLTBi  General  Qeeirle,  3^  squj 

with  Dreriston  multiplier . 

4  KILWOLTS.  D^nr  Amsee,  34*  rd. 


couple  # 


MISCELLANEOUS 

Frequency  mcteri.  58-63  cycles.  115  volt.  Hwltcbboard 

type.  Wesiingh«>uhe  Ill' . iW  SOO.OO 

Pe^.  TacKeMetcr.  Jonen  Motorola.  3  ranges  from  300 

tn  12.000  RPM . #  $37.S0 

Gaseline  Hsater.  ON-3-24 . W  $22.50 

Radle  Reedusr  BC-1161A . #  S34.S0 

Radle  TransMlttcr  BC1160-A . #  t29.N 


/itdicele#  SfW  Furturp  OmtramtrA  Htock. 


MARITIME  SWITCHBOARD 

INSTRUMENTS — ACCESSORIES 
338  Canal  St.,  N.  Y.  13,  N.  Y. 
Wortfi  4.R2I7 


Orders  accepted  from  rated  coBE'ems.  public  lull* 
tutlooe  and  agencies  on  open  aceount.  others  please 
send  35^  deposit,  balance  C.O.D.  or  ebeefe  alth 
order.  Ail  prlcc>i  FOB  our  warehouse.  N.T.C. 


We  speeiallxe  la  electrical  instniments.  Over 
75,000  meters  in  stock.  Heod  for  our  latest  circular 
showing  our  compicie  line  of  surplus- New -Guaran¬ 
teed  meters. 


8ELBMVM  RECTIFIER  ~  Full 
bridee.  G.B.  model  6R5FB3.  up  to 
AC,  ISO  Mill.  Cont.  Duty.  12-1* 
tSOO  en.  available. 


REVERSIBLE 

REMOTE  CONTROL  DRIVE 

A.C.  motor  driven  unit  designed  fer  *laxy  man’ 
cootioT  of  1051  Zenith  TV.  Operates  fremi  115 
volts  60  cycle ;  but.  self  Incorporated  transfomer 
permits  low  voltsge  control  leada.'^  loeludeg  at¬ 
tractive  plastlo  hand  grip  switch  with  black  A 
whits  control  buttons,  one  for  each  direction. 
Motor  drives  worm  gear  which  Is  moved  against 
a  nylon  gear  by  solenoid.  Made  thb  way  so 
that  TV  set  eould  be  tuned  manually.  Output 
to  4  Inch  shaft  Is  approximately  44  RPM. 
Intermittent  duty.  Includes  17  feet  three  wire 
control  cable  with  plug.  Brand  New.  ACT 
NOW!  Our  limited  suptfy  going  fast  at  $10.05 


Bnatsem  Air  Devtrw  J5B  Centrifurni  Blow, 
er.  115  volt  €0  cycles  0.1  amp.  1  PH  10 
C.F.M.  Contlnuoue  duty  1.0  If.F.D.  Cn* 
paettor  start  with  Capacitor  $1B.2S;  with* 
out  Capacitor . $1#JM 


SPST 

SPOT 

DPST 

DPDT 

DPOT 


Knatem  Air  Dovlco  JSBE  Dual  CentrifuBal 
Blower.  115  volt  60  cycles  0.1  amp.  1  PR 
20  O.F.M.  Continuous  duty  1.0  M.P.O.  On- 
pacltor  stnrt  with  Capncltor  $li.7B:  with- 
out  Capacitor . BIB^ 


ROWER  ROTENTIOMETERS 
Ohm  Watt  Buah.  Shaft  Cat.  Price 
2  2S  9/SS  1/tSD  O-H  $1.04 

3S  1/2  1/2  1  1.04 

IS  2S  2/0  1*  C  1.04 

15  25  J/S  1  1/S  D.245  1.04 

15  25  1/2  1  1/4  D-l  1.04 

20  25  1/2  1/2P  D.245  1.04 

25  25  1/2  1/2F  C  1.04 

25  25  S/t  1*  D.24S  1.04 

25  20  1/2  S/SS  1  1.04 

30  25  S/q  1*  C  1.04 

•0  25  3/S  1  1/S  D.245  1.04 

SO  25  eA  l/SSD  O-H  1.04 

75  25  1/2  7/10  O'H  1.04 

too  25  3/F  1*  D-245  1.04 

100  25  1/2  f/2  H  1.04 

350  25  3/3  1  I/S  O-H  1.04 

500  25  S/0  11/10  D.2a  1.04 

SOS  50  3/S  7/IOP  O.J  1.24 

IK  25  1/2  1/2  O-H  1.17 

3K  25  S/S  I  S.  IO  D-245  1.20 

SK  25  1/2  I/S8D  I  1.24 

SK  25  3/0  7/OPS  D-245  1.24 

20K  25  1/2  l/SSD  iD-245|  I.4S 


Mlniatare  lamp  Tl^  I 
volt  .15  apip.  Atrplnne 
Indicator,  Amb.  Ctd. 

10  for . $1.BB 

100  for . mjm 


AMMETER.  150/300  dual  ranse  Triplet 
S41A  3  4*  rectanglar  flush  bakelit#  I 
amp  Movement  0  $4.56  with  extenuU 
current  transformer  for  160  amp. 

<Wly  $9AB 


Square  D  CtmUt  Breakers  Piiah  Type 
ANS141-35  35  amp.  0  30  volt  D.C. 

$1.15  en«k 


SEND  FOR  FREE  BULLETIN 

Dlcby  •-81SB>B 

A.  Cottone  &  Company 

Eltctfonk  Mechanical 
&  Optical  Cooipoiwatf 
lM-340  CANAL  ST..  NEW  YOWC  11,  N.  Y. 
ALL  PRICES  r.O.R.  N.  Y.  CITY 
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OUR  EXROJtr 

D€RAkTM[NT 

AYAILABLl 

fOR  snciAL 

SlRVICt  TO 

OVlRStAS 

CU5TOMIRS 


RADAR 

AAarint,  Cretrnrf  A  Airbortf 


AN/APS-S 

SA.t 

SF 

APS-l 

SL 

SO 

AK-t 

SkL 

SL 

ArS4 

SN 

SCII.S4S 

APS-tl 

SO 

SCR-TSO 

AK-II 

•SO 

•  BEACONS 

AN/Cm^  I  cm 
AN/CPN4-10  cm 

yj  Cii4  yC  f«  ihlebMd  CM 

•  LORAN 

AN/AnM  ccd  AN'Am4 

•  TELEPHONE  EQUIPMENT 

ecrfeWc  mnA  SIHhmtn 
Swit€kt»mAt  omd  imffllm 
■IVTI ,  ita-UiM  eciMMc  iclkbbiii^ 

■D>Tt.  Iwchr^Uac  ccHcbli  •«acl*M>d 

•  CONVERSION  EQUIPMENT 

—MOTOR  GtNiRATORS 

—CONViRTORS 

—OYNAMOTORS 

—IHVtRTORS 

—ROWtR  5UP?UtS 

—RlCTIfltRS 


COMPASS 

COMMUNICATIONS  COMPANY 
393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

lIckcMc  I-«SI0 
CARLE  ADDRESS:  COMRRADIO 


Wl  MAINTAIN 
OUR  OWN  FULLY 
IQUimD  TtSTING 
LABORATORY 
IN  TNI  SAMt 
BUILDING  AS  OUR 
MAIN  WARIHOUU 
TO  TEST  ANY 
ITfM  WE  SEU. 


SELECTED  EQUIPMENT  | 

TCS — ColliiM  afcl.  Navy  radioteleplioDet  for 
shipboard  and  mobile  use,  complete  with 
aU  accettoriet  for  operation  from  12,  24. 

1 10, 230  volts  d.c.  and  1 10  or  220  volts  ax. 

TDE — Navy  or  commercial  marine  transmit¬ 
ters,  complete.  1 10  &  220  volts  dx.  and  a.c. 

5CR«2S4 — the  famous  mobile  and  ground 
station  for  held  use.  Large  quantity  of  com¬ 
plete  sets  available. 

SCR*20$ — mobile  cfirection  hnder. 

MAG — 10  cm.  portable  link  radar  transmitter 
receivers,  b-volt  operation. 


TRANSMITTINB  STATIONS 

I  KW — 200-500  kcc,  complete  with  440  volt, 
3  pti.  50-b0c.  power  tu^y — Price  $2.S00. 

SMW  — (400  wall  phone)  Wetlem  Electric. 
tO-channcI,  automatic  dial  .eieclioa,  2.0- 
2(X)  race,  with  2(X1  volt,  I  ph,  50-bOc,  power 
tupply.  SAME  TRANSMITTER  AS  USED 
ON  S3.  "QUEEN  MARY  '-lraad  New. 
Price  $4.0M.M 

I  KW — FM  Broadcatl  italion,  complete  with 
monitor,  alt  tube,,  antenna  and  wave¬ 
guide,  Mfr.  G.  E.  $1300.00 — at  location, 
N.  Y.  C. 

it  All  tquipmtat  acw  or  roconAHiomd,  chockoA 

in  ear  lataretory  oarf  reetfy  tor  oporotioo. 


•  TUBES 

M«w,  Standard  Irwndf  Only 
—MAGNETRONS 
—KLYSTRONS 
—TRANSMITTING 
.  and  otfcar  Spaclal  PurpoM  Tabat 
Tim  it  a  raaiplc  Intiaa.  Write  far  prkea 


TSSA/S.... 

..  SSASO 

tm . 

...  tSS.M 

sns . 

sT.se 

tiST . 

...  tSJW 

SK14 . 

..  1SO.OO 

titi . 

...  tS40 

SKtS . 

ssee 

lilt . 

...  47je 

SKS* . 

tT.S0 

tlS4 . 

...  1W.M 

SMI . 

ss.oe 

list . 

...  1040 

SMS . 

..  1S0.00 

list . 

...  te.00 

SKS4 . 

..  iso.oa 

SMI . 

...  1SS40 

SKSS . 

..  1S0.00 

SISO . 

...  Tsm 

Ton . 

tS40 

SMI . 

...  7$.S0 

rise . 

tt.S0 

tlM . 

...  7S.00 

TS4e . 

S.00 

•SM . 

1S.M 

SISS . 

. . .  ts.oo 

204IH . 

1LM 

SJS4 . 

...  10040 

to4a . 

1S.M 

Speciaf:  M9* . yiys.M 

MM .  I*».R0 


ypny  EnillDIIBMT  I  *  *ee>PMe«  acw  or  rccoaeitioace,  caacaca  ■  ■jpfrf . 

CMOIrWtW  I  I  ,>  ^  loborotory  oatf  roodf  for  oporotiott.  \  ItORTA.! . 

Wf  GUARANTEE  EVERYTHING  WE  SELL 


CATHODE-RAY  TUBES 

S1P1 .  14.00 

SCP1 .  400 

Twn .  6.00 

ItOTTA .  *0.50 


HIGH  FREQUENCY  EQUIPMENT 

ASalrsIty  Pstt««  Attsmalsr,  409  cystss,  2RW, 
liSV.  Sasslyiss  Blnfls-pliass.  2-sh..  3-sli.  B«lt- 
itrlvN)  by  5  H.P  motor.  S20V.  3-ph..  SO-cjr.,  with 
meraABKml  <toTW*o  for  reculBtlns  frrmirmnr  Com> 

plMo  with  all  iiMnMry  rhooaUts . SOM.IO 

BaaSIx  lAWtsr.  TnwB  MO-4A.  000  EPM.  DC. 
Input:  27  .'.V  3R  ampR.  Output:  KOV,  BOO  n.. 
AOOVA.  r  K.  1.  40*C  temp.  rU».  BRA.VD  NW 
t40.S0 


G.  E.  AC  fisaarattr.  Tvpa  TAB4S51SOO.  Form  Mia 
240V.  3  ph.  00  fy.  20  KW.  P.F.  .8.  40*C  cemt  . 

li%  OTorlud  1  hn.  SS*C . $490.00 

6.  C.  Dsal  DC  Csasratar.  ItSV  30  amps,  and  24 
tp  32V  70  SMpt.  Beit  diircn  ^  a  19  U.P.  ssotor. 
i49/S20>'.  ^  pb.  SO  cy.  Compl^  with  all  asoca- 
.Bary  rheoatats  and  voltafe  itablliser  for  Low- 

Voltam  Hupply  . I400.00 

Olahl  MG  M.  (TMulatins  ol  3  isoarats  aalts.  IM- 
rvet  ooupied.  Ball-bearine.  1800  RPM  Motor 
440V.  3  ph.  SO  ay.  Uenerator:  220V0C.  4KW 
BsM-sasitsd.  Lpw-vsttsfs  tsn«rstsr:  BsIf-PMittd. 
29V.  2$  Amp.  Complete  with  neeesBsry  rheo- 

Rtats. . 9040.00 

G.  E.  TraPBfprmar,  ISKVA  Cat  #800581,  60  cy. 
4dO/2S5V  to  334/117V,  tlBirie  ph.  NEW.  Air¬ 
cooled  . $100.00 

WsstlMhppsp  Trspsfonasr.  type  AIR.  Btngle-phaae. 
9KVA.  SO  cy.  80*r  temp.  rlM.  1..5%  Imp^aace 
at  75*C.  HrylP  1304S45.  480/S40T  to  SSO/IIDV 

Air  Cooled.  . $10.00 

WeetieshPUBp  Traatfanwer.  SKVA,  '^pe  JR.  idnslo 
phase.  SO  cy.  550  to  440V.  Air  Cooled-  .  .$90.00 

We  con  refMtr  or  redetion  your  obtolsto  kigli 
freqiitncy  oqMipment  to  matt  yoor  present 
needs.  We  ohie  buy  bigh  frequency  equip¬ 
ment.  Wbot  bovt  you  te  sell? 

EDWARD  WOLF  COMPANY 

340  Narfalk  Sf.  Derckaftar,  24,  Mon. 

GEnava  4-427S 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  FARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICULARLY  AT  THESE  CRITICAL  TIMES. 


STEP-DOWN  TRANSFORMERS 

115v./24-28v.  60  cycles  siAgle-phase  1.0KVA 

SiMt  IVi  I  4  I  4  inebas  overall; 
hot  mountina  brocket 

These  tremeionnera  were  made  for  lu  by  Federal  TeL 
and  TeL  Co.  All  ore  BRAND  NEW.  We  hare  iuet  2000  on 
hand;  will  sell  in  small  lots  at  $6.00  each  —  or  make  us 
an  offer  for  the  entire  lot. 

NORWOOD  APPLIANCE  CO. 

921  Providence  Hisbway  Norwood,  Moaeochutotta 


SEARCHLIGHT  SECTION 


American  6l  Canadian  enquiries  to  our  Agents; 
POLAS  MERCANTILE  k  JL 

Telephone:  Rector  2-8595 

OTHER  ENQUIRIES  ^  MORH 


Leading  Exporters  and  Stockists  of  oil  types  of  Rodio 
Receiving  and  Transmitting  Tubes.  Current  Pro¬ 
duction  of  main  British  Factories.  Ex-Government 
Surplus,  American,  Canadian  and  British  Tubes 
in  Original  Brands.  Suppliers  to  Foreign  Govern 
ments.  Airlines,  etc. 


PHDTDCDIV  SALES 

1062  N.  Allen  Are.  SYcamere  4-7156 
Pasadena  7,  CalH.  RYan  1-6271 

WRITE  FOR  OUR  LATEST  24  PAGE 

SURPLUS  SALES  CATALOG 

WE  WOL  BUY  YOUB  HEW  OB  CLEAN 
USED  ELECTBONIC  SUBPLUS:  ABC-I, 
ABC4,  BC-S24.  BC4a.  BC-31X.  BOMS. 
ATC.  ABT-13.  APS-11,  BC-SXl.  IM'i.  TS-12, 
TS-11,  TS-23.  TS.34.  TB4S,  lE-ltA,  1-222. 
SCB.S2S,  TS-lOO,  1-100,  or  any  BC,  L  IE. 
T8.  APB. 


119  BRAND  NEW  SPECIALS!!! 


SELENIUM  RECTIFIER  CELLS 


ELAPSED  TIME  METERS 


G«Mral  Ctoetric.  Syn.  M30$.  ladicotM  i-M, 
Mt  boors.  US  VAC.  SO  cycloB.  S'*  round 
bcikoUto  COM.  Squoro.  ilush  Imo  Now,  .$11.05 


HIGH  WATTAGE  POWER  RESISTOR 


CAT.  0127447.  2.4  ohms.  Ooor  20  ft.  ol 
hoory  nicbromo  wiro  uood  In  conotruetion. 
9^4  X  04b  X  H".  Writ*  lor  rcrtlnqs.  LUt 
012.50.  Our  prico.  Now . $1.00 


WRITE  FOR  PAICCS: 


NOTE:  Duo  to  tb#  oroot  oxponso  ontoUod 
in  totting  oocb  eoU  for  eurront  and  Toltago 
ratingi.  wo  aro  ollorinq  tbooo  unratod  «t 
at  only  a  traction  oi  tbolr  original  coot. 
Oror  25.000  told  recently.  Money  back  11 
not  completely  totltfied. 


APH4.  APA5A,  APB7.  TS-04.  004CS2. 
APA-00.  OC-040.  AST-IO.  TS-IS.  AAC-1. 
AWf4.  BC410.  TC8.  004TI.  0001. _ 


DuBMre.  Vb  H.F.  Worm  gear  bead  with 
double-end  tbalt.  Approx:  300  AVM  24  y 

20  A.  AC4>C.  Motor  2"  long  New . 05JS 

General  Electric.  Vb  H.P.  4000  BPM.  Arma¬ 
ture  27  VDC,  0.2  A.  Held  $0  VDC  at  2.2  A. 
New  . . 00.05 


Wetton  769  Bectrooic  AAOljser 

likt:  nbh'  S3to.oo 

Wetton  779  Antlywr . LIKK  NSW  IM.OO 

BiiMol  D>naip«aer  Bcrorder-Cootroller 
KAQISSI  for  BMlfUoeo  TVnnoiiiMrr% 

n0145  ohm  . UKE  NSW  SSt.M 

APN-l  Altimeter  Indicator  0-1  mo.  ahunt, 

S5^*  diol  . NEW  3.M 

Count  inc  Rote  Meter  Oeoerol  Bodlo  1500A 

0-30,000  oounta  per  min . SXC.  SM.it 

1E30A  Tea  Seta  for  SCR  539 . NEW  36.00 

1-139A  Teat  Sets  for  SCR-53S . NEW  19.00 

rslOO/AP  Oucilloaoope  . EXC.  00.90 

RC-376H  Oacfllntor  . EXC.  99.00 

IHiMoot  141  Oacillocraph . KXC.  300.00 

DuMont  tOA  Oacillocraph . EXC.  229.00 

O.E  CR06T  OaolHocraph . EXC.  225.00 

1*M  A  BC-331  Fiequency  Meters  itnl.  tubes, 

cAl  book  . EXC.  00.90 

804  LX-l  ITUr  Sic.  Oeo.  8*230  me.  Cbm- 

mete  .  900.«1 

COT-S  TWo-chnnnel  Olbaon  Qlrl....NEW  79.00 

RTAIR  Rndlo  Truiamltter. . NEW  900.00 

Drafttnc  Machines  IS*  A  18*  leas  acnle 

039.00  and  540.00  reept. 
B«‘celTM‘-Iodleator  R-AI/APNO  Complete 

NEW  400.00 

NOTC:  One  ot  the  Urgest  and  moat  complete  elec¬ 
tronic  Hurptua  Btocka  In  the  country.  We  hare 
tb4iua4oda  of  tubes,  capacitors,  plufs.  acoeasortea, 
transmltten-recelTers,  test  equipment,  etc.  Send 
UA  your  requinmenta. 

TIRMS:  frkot  r.O.f.  Pmodrao,  CalNomic. 
25%  on  oil  C.O.D.  ordon.  Collfomlant 
odd  3%  SoloB  Tox.  PHcm  Bubloct  to  chongo 
without  notko. 


HEAVY  DUTY  SOLENOIDS 


Ttpo  O-lt.  24  VDC.  AdSusto- 

.  i-Va  Ibo.  Now . $1A0 

Typo  G-IIA.  24  VDC.  En- 
fo  G-lt  obOTO.  Conotruetion 
lor  oetuoting  loToro.  Adlusto- 
.  1-Vb  Ibo.  Now . $1.75 


ASSORTMENT  OF  WIRE  SPRINGS 


100  bigh  guolity  apringt  mado  ol  gonuino 
muoic  wiro.  Hust-proolod  and  eodmlum- 
plotod.  Tonsion,  eomprouion,  and  tormlon 
typoo.  SUol  up  to  7"  longtbs  and  I'Vb" 
diomotorB.  A  roal  buy  and  MUST  lor  Uio 
oxporimontal  work  boneb.  All  Now.  .12.05 


VOLTAGE  REGULATOR 


LMC.-H.TiU.  Co.  «s-2033t.  12  VDC.  SUT.r 
and  platiBum  conloct*.  Worm  tenw  udliul- 
m.Bl.  N.w . 31-23 


PBOMPT  DtLIVEBY  ON  ALL  OBDEBS— ALL  MEBCHAND1SE  FULLY  6UABANTEED 
Terme:  Prices  FOB  St.  Lmiit.  Cmth  or  35%  rrith  orders.  Balance  COO.  Meted 
Concerns  (DAB)  Met  10  doyi  cnA.  Prices  subfect  to  change  wHbout  notice. 

McNEAL  ELECTRIC  &  EQUIPMENT  CO. 

4736  OLIVE  STREET  ST.  LOUIS  S,  MO. 
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Rodoofolar 

^  Roond 

Slu 

Prico 

DImmIm 

Prtco 

I'tg. 

S.0t  i 

i  1* 

5.01 

i-j/B'ia 

.02  i 

’  1-3/0' 

.03 

l-l/4'i^. 

.06  ' 

'  1-1/4' 

.06 

4-1/t  1  6' 

.17  , 

1-5/1' 

.11 

Si«* 

.IV 

5-1/4' 

.11 

4-1/i  « 11' 

.40 

.  4-1/3' 

.14 

SEARCHLIGHT  SECTION 


TUBES 

6B8 . 

.60 

IN  STOCK 

IMMEDIATE  SHIPMENT 

12F5GT . 48 

6B8G . 

.55 

12K8GT . 

.  .50 

6I8G  . 

.65 

50 . 

.  .65 

6L7G . 

.65 

70L7GT . 

.  .85 

6S7G . 

.60 

85 . 

.  .57 

6U7G . 

.50 

807  . 

.1.40 

12A6  . 

.50 

1619 . 

.  .40 

PLEASE  WHITE  FOR  UP-TO-DATE  SPECIAL  PURPOSE  TURE  LIST  WITH  NEW  LOW  PRICES 

quality  6UARANTECD.  INQUIRIKR  RIQAROINQ  THItt  AND  OTHER 
REQUIREMEHTR  SIVEN  prompt  ATTENTION.  UOUAL  DISCOUNT*  TO  MANUFACTURERS 
AND  iOBMIlt 

T.  R.  LOWEXTHAL  CO. 

ELECTRONIC  COMPONENTS 

Technical  Radio  Since  1919 


PARTS 


TRANSFORMERS 

PLATE  TRANSFORMER 

5000  volt  AC,  center  tapped.  350 
MA  Primary  115  volt,  M  cycle. 
Unmounted  ond  not  potted,  over¬ 
all  dimension  61i  inches  x  6  inches 
X  7  inches,  weight  37  lbs. 

New.  $25.00 

PULSE  TRANSFORMER 

68G828-G1  . New.  $5.50 


PLUGS 

TELEPHONE  PLU«,  EoNlvoloNt  » 
«Wi  Scrsw  TanNlMls  iNssrtsO. 
tofteNsO 


I  PL-SS, 


BUTTERFLY  CONDENSER 
(A-PR-4TN-17) 

AntoiMM  Tnnlnf  UfOt  CtiiiMmir  (C*)02)  for 
TN-17,  74-320  MC,  km  ortgliiol 


AH  Htai*  ••WmI  to 

..  biTt  way  _ 

R«t«4  Metmto  Ml  BOO. 


120S  WEST  SHERWIN  AVENUE,  CHICAGO  2«,  ILLINOIS 
PHONE:  ROGERS  PARK  4-07M 


IC.  POWER  ANYWHERE 


Radio  Tube  Closeout 


WITH  HATOUGHT  ELECTRICAL 
GENERATING  EQUIPMENT 


SPECIALS 

7H  KVA  115,220  rolts,  400  cyclo  AC 
output  Riotor  gcRcrotor  set,  3  plioso,  4 
wire,  with  wporotc  sxcitcr.  Hos  vori- 
drivc  permitting  odjusting  froquonCT  from 
300  eyelet  to  ^  eyelet.  Powered  with  3 
pbote  220/440  volt,  AC  motor.  Priee 
$890  00. 


One  generotor  oRly  400  eyele,  40  KW,  3 
photc,  $950.00. 


Miteelloneout  rotary  eonvertert  225-500 
wottt  output  115  volts  DC  to  115  volts  AC 
priee. 


10  KW  110/220  volt  siRgls  photo  lighting 
plonts  with  MioRcopolit  Moline  1200  RPM 
engine,  $1200.00.  Alto  ovoiloble  in  3 
phase. 


All  rtems  subfeet  to  prior  sole. 
Pkotos  end  dttoiltd  infenneticn  eveilohl*. 
Monufoeturers  of  many  types  of  eloetrieol 
generating  moehinet  ranging  up  to  300  KW 

KATO  ENOINEERING  CO. 

105  Moifiold  Avo.  Mankato,  Minn. 


FIRST  QUALITY,  UNBRANDED,  GUARANTEED 
MADE  BY  STANDARD  MANUFAGURERS 
25c  each  in  lots  of  1,000 

1230  350 

33  37,000 

34  7300 

35  100 

35/51  40,300 

36  12,450 

37  15350 

38  2,800 

39/44  5,500 

46  1,548 

49  27,700 

50  2,486 

55  5,700 

89  1,489 

35c  each  for  following  lock-ins 

14A5  2300— 14J7  9350 

BULK  PACKING  — 100  TUBES  TO  A  CARTON. 

SobMct  to  prior  tala. 

RENE  M.  JACOBS  CO.,  lac. 

601  WEST  26tli  STREET  Watkint  4-1B00  NEW  TORK  1,  N.  T. 


1A4P 

12,200 

1H6GT 

5,996 

1B5 

1,696 

1J6G 

3,700 

tC6 

7,650 

1J6GT 

18,199 

1C7G 

7,800 

2A6 

9,150 

1D5GP 

15,840 

2A7 

51,100 

1D7G 

4,784 

287 

2,250 

1E7GT 

40,000 

2E5 

700 

1F4 

7,000 

6L7G 

22,200 

1F5G 

1,500 

6S7G 

22,898 

1F6 

1,100 

12F5GT 

7,100 

1G4GT 

36,300 

12Z3 

31,350 

1H4G 

9,300 

19 

51,500 

1H6G 

872 

22 

5,600 

ELECTRONICS  — Oocombor,  IPS? 
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:CTRONCS 


1J6GT . 

1L4GT.... 
1LA4 
1PSGA. 
1R4  1t94. 
1T4 

1T5GT  ... 

1A4G  .. 

tA6 . 

1A7 . 

Ktl/1641 

Kfl/T193 

Kt6 

K16A 

tC34  RK34 

K40 

K44 

lES. 

(EM 

tE14 

tEt6 . 

UK.. 

U16 

UlT 

U30 

U31  . 

U31.. 

U33 

U36.. 

U40. 

U61.. 

U6< 


11A6 . 79 

1*A7 . W 

1*F5GT  .  .69 

11H6 . 79 

1U7GT . 99 

1SKI  ..  .19 

11Z3 . 79 

19 . 59 

*0 . 99 

K . 99 

94G .  1.75 

95AC5  1.19 

34  .59 

RK34  .59 

35  51  .79 

36  .50 

39  .49 

39  44  .49 

45  Sew  VISE  K 

46  .79 

49  .69 

EF50  .99 

CRP7*.  1.95 

RK7t  1.15 

CRP73  .  1.15 
RK73  1.15 

FG11A.  3.50 

VT90 . 99 

VT99  ..  175.00 

100TH .  7.95 

Hyi14B  .75 

VT117....  1.50 

105B .  3.95 

111 .  1.75 

11 7C .  9  75 


71 5C . 

711A.... 
711A 
713  AS 
7148  .. 

715A 
730A 

900 
901 A 

901  RK19. 

903  . 

905 

907  . 

909 . 

909  _ 

910  . 

911  . 

911 . 

913  . 

914 

915 

919 . 

9W 

9198  ... 
9308 
931A. 
933A 

936  . 

937  . 

939 . 

943 . 

946 . 

951 

960 

961 
964 


1A3  . 
1A4P.. 
1A6... 
1B4P  . . 
185  15S 
187GT. 
1811  . . 
1816  . . 
18K 
1836  .. 
1856 
EL1C  .. 
1C6  . 
1C7G. . 
1D5GP 
1D7G 
1D9GA 
1E5GP. 
1E5.  . 
1E7GT. 
1F4 

1F5G  . 
1F6 

1G4GT 
1G5G  . 
1G6GT 
1H4G 
1H6G 
1J6G  . 


Hy615 
700A. 
701 A 
701A 


1N33B  4  00 

2A3  145 


12AT7  1  19 

12AU7  1.19 

12AX7  .95 

12AY7  4.50 

12BA6  .69 

HBEO  69 

12H6  .59 

12JGT  .65 

12SK7GT  .79 
25W4  .90 

59  1.50 

19Y  .75 


6BQ6  1.59 

6C4  .95 

6CD6  225 

6H6M  .85 

6J7GT  .80 

6K6  .75 

6N7M  1.20 

6R6  150 

6SH7  .95 

6SC7  1.25 

65L7  1.10 


6AC7  1.29 
6AG5  90 

6AG7  165 
6AK5  120 
6AK6  1.10 
6AL5  .79 


2C40  9  50 

2C51  595 

2E25  595 

2021  1.65 

2K29  21.95 

3824  5.35 

6J4  6.75 

T20  2.25 

TUF20  395 
TZ20  2.25 
TZ40  3.25 
CK70  4.95 
RK73  1.50 
T200  16.95 

304TL  12.49 


CO  7-6091 


SEARCHLIGHT  SECTION 
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BRAND  NEW  STANDARD  BRAND  TUBES 


OAl .  1.45 

OA3/VR75  1.47 
on  .  1.49' 

083 /VR90  1.19 
OC3'VR105  1.15 
OO3/VR150  .99 


3A4 . 79  : 

387 '1191..  .59  1 

3ni  .  1.69 
3n4  5.15 

3816 .  3.50  , 

3C14  1.75 

3C11  4.95  i 

3D6  1199  .59 

3D13 .  4.75 

3EK  13.95 
4819  4.45  I 

4E17'157B  14.95 
4J11  139.50 

4J16  .159.75 

4J34  199.50 

4J41  700A  14.95 
5C30  C5B.  3.75 
C6A  5.75 

6A3 .  1.15 

6AC5GT.  .99 
.  6AK5  .  ..  1.35 

6C9G . 79 

6D9G  .79 

6K7G...  .59 

6L7G. . 99 

6R7G...  .99 

6S7G . 79 

6SA7GT.  .99 
6SR7GT  .69 


1K15/713AB  I 
K.15 

1V3G . 99  , 

1X1  .59' 


I  150R .  9.95 

'  150TH _ 10.95 

150TL  ..  19.95 

1578  14.95 

195A . 10.95 

'116A  .19.95 

304TH....  10.95 

304TL  .  ..  10.95 

107A .  3.95 

310A .  6.50 

316A .  1.39 

3WA  . .  9.95 

331 A .  9.95 

353A  4.95 

3718 . 99 

399  A  .  1.49 

41 7A .  9.49 

450TH....  44.50 

530  .  16.95 

531  6.75 

533  175.00 


;703A .  5.75 

:  704A . 95 

'705A .  1.75 

707  A .  9.95 

I  7078 .  17.15 

I710A1011  .75 

!  713A . 99 

714Ay....  5.75 

.  715A .  5.95 

I  7158  _  9.50 


14.10  ;  965 . 

4.95  966A . . . 

1.39 , 9698  . 

14.15  !  971A  . 

3.15  974  .. 

6.15  976 . 

10.95  979 

1.95  931  A... 
.49  954 

.  1.95  955 

3.50  956 
3.75  957 
1.60  951A 
in  CK1005. 
1.39  CK1006. 

11.75  E1141 

3.15  1609  . 

3.15  1613  .. 

9.50  1616  ... 
3.K  1619 

ll.n  1615 

10.95  1616 

IJJ*  16» 

9  50 
49  75 
A?!  *051 
1.49  7193  . . 

3.95  ;  9001 
.15  toil  . 

49.95  • 

901 3 A 

13.15  *010 
.75  9015  A 


1.15  19001 .  1.50 

1.35 '9001  .  1.15 

39.50  9003  .  1.75 

1.35  9004  .55 

1.15  9005  1.75 

.59  9006  .19 

1.43  C5B  3.75 

5.95  C6A  5.75 

.35  I 

.55 

.69  CATHODE  RAY 
.45  TUBES 

.59 

.75  3CP1  SI.  1.95 

3.49  30P1  ..  4.75 

.33  3FP7  1.95 

4.95  4AP10  4.50 

.99  5AP1  3.49 

.99  5FP7  .  3.95 
.45  7BP5  19.95 

1.49  10BP4  17.95 

.40  11LP4  ..  10.95 

.40;ilLP4A  .  11.15 
.35  14BP4  ...16.50 

•  9S  160P4A...  34.00 
16RP4  ..  35.00 

,  "  17BP4A  ..  35.00 
,  19AP4A  .  61.15 
•3*  !  19AP48  61.15 

14.95  ilOCP4  .49.95 


*•”  TUNGAR  BULBS 

1.13  !  6  Amp.  Rtclifo* 
7.95  WttMwiliow  4.75 


MARITIME  INTERNATIONAL  COMPANY 


11  State  Street,  New  York  4,  N. 


Cable  AddreM  "Foxcroft" 


Phones:  DIgby  4-3192-3 


AHENTION  INDUSTRIAL  USERS  !  !  ! 

Wa  hove  large  stocks  ot  the  following  items  and  we  invite  your  inquiries. 

Amphenol  Connectors 

Magnet  Wire  &  Hook-up  Wire 

Allen- Bradley  Potentiometers 

Vacuum  Condensers 

AMP  Terminals 

Gos-filled  Condensers 

Bumdy  Hylugs 

Oil-filled  Condensers 

T  &  B  "Sto-Kon"  Terminals 

High-voltoge  Mica  Condensers 

Diolco  Panel  Light  Assemblies 

High-voltage  Oil-filled  Condensers 

Superior  Powerstots 

Mica  &  Silver  Mica  Capacitors 

Ferrule  Type  Resistors 

Tubes 

Relays,  Tronsformers  and  Chokes 

Switchboard  Meters 

Synchros 

Crystol  Jiodes 

Tube  Sockets 

Interlock  Switches 

Hordwore 

Key  Switches 

Contactors 

Hook-up  Wire 

We  invite  inquiries  regardinq  items  not  fisted  above. 

Replies  will  be  mode  to  your  inquiries  within  twenty-four 

hours  qfter  they  ore  received  by  us. 

Key  Electronics  Division 

1801  North  Longwood  Street 

8altimore  16,  Maryland 

TUBE  SPECIALS 

STANDARD  BRANDS 


1B3  SMS 
1LN5  .95 
114216  3.50 


SU4  .79 

5V4  1.20 

5Z4  1.20 

SZ3  65 

6ABS/ 

6N5  1.25 


6AU6  .79 

6AV6  00 

6BA0  79 

6BG6E  1.19 


0SN7  1.09 

0SU7CTY 

250 

6V6GT  .89 
12A6  .70 


884  1.70 

931A  6.75 

CK1005  .79 

1655  2.95 

2051  1.65 

5663  2.45 


iOAJH  1249 
3S0B  SSO 
394A  5.50 

446A  1.95 

4S0TH  36.95 
715B  950 

721A  3.45 
723A/B  13.95 
807  1 .45 


All  tubes  Are  subject  to  prior  sale.  20*#  deposit 
required,  balance  sent  COO  plus  postaie.  Wo  buy 
anything  in  electronics. 

(WE  ARE  SPECIALISTS  IN  JAN  TUBES) 

Nat  Adelman 

168  Washington  St.  New  York  6,  N.  Y. 


i 


REAL  VALUES! 


ARROW  SALES,  Inc 


QUARTZ  CRYSTALS 


10  STATION 
INTERCOMMUNICAT¬ 
ING  SYSTEM 

All  atiMiiAl  •#iriii|  in  A  If  ftt* 

latoTAfimlf  tint  tirctMH 
f«r  fMtary  anf  Iwtoroflco 

Bam'laTtS?  U.  ».  N«»  l-A 
far  115  ran  W  Mcfa  afaratlaat 

witti  tlM  follOwlfiA  •utttAAdlMA 
iMtiiret ^ 

OforatM  infhrifMlIy.  anf  MM- 
raMy.  Ay  Anttan  taatral. 

If 

PMat  lifAt  Ifaatlfcatian  af  aadi 
swAotaHaa.  aa  maatar  uall. 

Transfarmar  eaaplad  SVf'a  la  paah 
aalt  ta  pravifa  ap  ta  If  watt 
aataift. 

Aaiplllleatlaa  pfavifaf  Ay  2-ffL*a 
traatfaraiar  eaatrallaf. 

Raetifeatiaa  Ay  2.5Y3  tuAaa. 

A  AifA  valtaaa  taat.  pawor  traaa* 
fanaar  pravifiap  flaaiant  aaf 
Plata  valtata  ta  all  tU  taAaa. 

Hayfaa  24  R.P.M.  Matar.  10 
VAC  actaataa  tAa  sarlteh  wAieA 
AllaAs  IlfAt  alaap  aaaA 

•aAatatlaa. 

iaaoaa  NF  Ifl  f  i'  Ai|A  f- 
fallty  spaakar.  waatAarpraataf. 

TaAaa  aad  aadla  tranafanaara 
aiaantaf.  aa  a  ahaak  praaf  aaA- 
cAaaait. 

Cntira  unit  aiaaatad  la  a  atardy 
fray  faiaAad  itaai  caAlaaO  IS'  a 
ir  R  10.  WalfAt  41  lAa.  aal. 
Car  A  paokad  in  waadaa  erata. 

TAia  anit  la  prkad  at  a  fraetlaa 
af  aritlaal  foyaramant  eaat. 

Price  $59.50  each 

Sakatatiana  far  aAawa  eaaaiatint 
of  a  4*.  2.701  matnal.  Goad- 
Man.  IBiitlaA  Maka)  AifA  fdal- 
ity  apaakar  maantad  la  a  Aaad« 
aoMO  walaat.  waad  caAlaat. 

Price  $6.50  each 


Mode  from  the  finest  Braiilion  quartz  and  will  provid*  a  high  dogro*  of  activity  and 
frequency  stability.  It  it  made  to  a  frequency  of  F.01  %  in  conventional  amateur  oscillater 
temperature  coefficient  it  lets  than  3  eyelet  per  megacycle  per  degree  centrigrate. 


Avoilobic  in  F-243  or  CLIO  in  tKe  following  fre- 
qaencie$:>-ln  K.C. 


AOdM  ro  4‘raa  aoM  to  441S  Tvff  CRL<33 

RaaaroMoo  AntStoOkAf  Prko  1  IS  aa 

Man  aAOStoAOno  < 

af»a  to  5IAf  7fl#  to  7fflf  **  ^ 

a  TOO  to  S24f  7ilg  lo  7331 

-vm-  744fto7Sff  JSS 

«27f  to  SifS  7^ 

MlttaUS  7teeto7t75 

trie  to  57*1  77te  to  77ve 

iuit  CO  MVI  7»ee  to  7»»e  Price  $1.35  «e. 

teit  Tvee  tie  to  itet 

SA23  to  4111  7014  to  7444  1311  to  I3SS 

4111  to  4MI1  ^  1AI4  to  1411 

4131  to  4111  !?T!I  JTIT  l715tollSl 

4>llto417S  1115  to  1114  im  to  1314 

4341  to  4375  4313  to  SlU  1411  to  1455 

4.171  1311  to  1371  3fAI  to  1441 

4411  tUlS  to  1441  3714  to  1717 

4411  to  4414  ^  nT;  to  1414 

4471  3115  to  3171 

4475  to  4444  to  1451  ,  ijJl  to  3375 

4511  to  4541  11477  3411  to  3557 

*  S'mjuroora  ladloatMl  abora  from  and  to.  ara  to  ahow 
that  tbera  arn  aiallablo  cryataLa  In  small  quantltlaa  In 
NUi-cfwtitr  staiM  hrtwopn  tRAne  talora.  l.a.  144i)6  to  145452— 
availaMd  crvatalf  are  14401.  14402.  rta 

Where*  ainalr  frequetiry  la  abown.  a  quantity  of  50  or  mora 
cryatala  are  available  in  that  fraquano. 


*1354  to  1351 

*1511  to  1511 

*1411  to  1474 

im 

*3111  to  UTS 
3151 

*3151  to  3111 
3351 

*3415  to  3711 
3711  to  3744 
3111  to  3141 
3411  to  3444 
4111  to  4141 

4411  to  4471 
4511  to  4545 
4411  to  4444 
4711  to  4744 
4111  to  4544 
4411  to  4455 
5111  to  5141 
5111  to  5151 
5317  to  5351 
MM  to  5451 
MM  to  5555 
54M  to  5445 
5751  to  5741 
5M1  to  5544 
5411  to  5445 


M14  CO  M41 
MM 

•Ml  toM44 
5175 

MM  to  5153 
IIM 

5134  to  5555 
4IM  to  43fl 
43U  to  4344 
44Mto4444 

4M1  to  4554 

44Mto  451f 

IMM  to  mil 
11175 

lull  to  11^ 
I17M  to  11748 
IMM  to  11544 
tjMl  to  11445 
13MI  to  13144 
13113  to  13144 
I3M1  to  13344 
l34Mto  13444 
135M  to  13545 
13413  to  13445 
I3fll  to  13744 
r  42M3  to  13547 
IMM  CO  13444 
IdlMto  14144 
14113  to  14148 
143M  to  14145 
I43M  CO  14345 
I44M  to  14541 


Wi  hav  substmntially  lorgi  quantHhs  of  So$irahlo  oheirooio 
moioriols  of  bargain  pricis  Ihta^  in  oar  catalagua  if  f05. 

To  o^offi  a  copy  plaasa  writa  to; 


EDLIE  ELECTRONICS.  Inc 


1S4  GREENWICH  ST. 

New  York,  N.  Y. 
Telephone  Dl  9-3143 


SPECIAL 

16DP4-;$19.95  16JP4— $19.95 


CATHODE  RAY  TUBES 

3FP7  ....$1.9S  $CP1  ...$4.95 

4AP10  ..  .95  5F17  ...  1.95 

59P4  ...  3.95  5GP1  ...  3.95 


FAMOUS  ARMY 
MINE  DETECTORS 

for  proapoctort  — >  niiiion  ~  Nl 
compiHloa  plawbofp  otc.e— 

Thil  unit  In  bring  nfferad  now  at 
a  conaidrrablA  rrdurtlon  in  priew. 
Rrrratiy  adTrrtl^rel  at  $79.50  it  b 
now  arallablr  in  thr  aamr  traift 
new  wrappingn  in  auMaaar  styhb 
rarrying  raaa  (Iraa  Aatterlrai 


Immodiata  deliTory 
from  our  stock  oi  oyw 
250,000. 


Vinda  assortment  froi 
0.2  to  300.000  ohms. 


CABINET  CH-118 

OHvr  drab  In  color,  thia  cabinet  ban  a  full  Irngth  Intrrloefc 
aeorMw  door  in  the  rrar.  The  front  takra  tba  atandard  19* 
pan.'N  with  60  Inrbni  of  height  and  2n  Incbm  drrp.  It  In 
shiirk  mounterl  on  a  brary  atrol  tdatform  and  ha.4  a  two- 
inch  i»n)tniRlon  fully  cenrring  nsie  aidr  to  amomiDodata 
wa?r  trap  an<l  wiring  IdHivered  reata  allow  air  limiiati^m 
top  an<l  Nrttom.  flach  K.O.Il.  CIA  CA 

Ihiragu  .  #a*leJW 

RA  52— RECTIFIER 

A  tranntat  controllad  rrrtiflrr  to  produca  high  roltagn  DC 
from  110  VA4'  69  cycle  nourro.  Up  to  11.500  volts  IN'  ar 
50  watta.  Meternl  high  TotUgn  (1-1.5KV)  and  CVA  KA 

currmi  l0-2fl  MA».  New . 

Home  available  with  amall  repair  or  minor  part  replace 
meat,  leaa  tube  . only  Mi.M 


"Vd^JvU  RT10/AP53 

27/nJ* 

ti  ^rs4 

•9  TS51 

92  TM9 

PRICES  UPON  REQUfSr- 


New  and  in 
perfect  condition. 


All  kinda  af  dynaaiatara  gad  Invartara  la  ttaek~ 
Writa  Today! 


Kaga  Nearly  all  made  to 
Hin*  JAN  speciiicotion. 

Wrffg  for  Cotolog 

UNIVERSAL  MARINE  t  MEG.  CORP. 

Yonkere  2.  If.  T. 


MigManta  FOB  wareAoaaa.  21%  Oataalt  aa  ar« 
dara.  Mialmam  ordar  $0.01.  Illlnata  raaldaata, 
add  ragalar  aaJaa  tax  ta  raaiittanea.  PHeaa  tnlv 
Jaet  ta  changa  wHAaat  natle#. 


137  AUxondpr  St. 
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LUCKY 

tHABLtS  US  TO  Ccci^S- 


#MARKTIMI 

5  HOUR  SWITCH 
A  !•  ftmp.  tlmlnf  <levlcc. 
miaur  moves  bock  to  mto 
afior  tiiDs  Mspses.  Ideal 
for  afettUUif  off  radios  sad 
TT  sets  when  yoo  fo  to 
bod.  Limited  supply  st  ttOs 

«mui  price.  . . .  $4.90 

arsUsbU  la  IS  min.,  M  min..  1  br.  st  tS.W 


guarantee 

Coeh  piac,  j, 
oratory  to.torf  to 
"Moracompliooc, 
rt.0  ori,i„ol 
spffcificoHons. 


WdsfringhoyM 

ELAPdCO 

TIME 

METEfIS 


U4 

7SP7 

7C2S 

120P7 

2StR 

2$STH 

3MTH 

SMTL 

M7A 

3StA 

3MA 

417A 


SEARCHLIGHT  SECTION 


ZENITH  1*S1  TV  Ramata  Cantral 
Mpfpr  Uiiita 

Reversing  ssitcto  on  end  of  17  foot  cable.  Powerful 
4  RPM  elutcb  motor. 

WUl  drive  anytbins  •  ^  AfiD 
Cm  be  used  for  door  opener.  ^  |  ^ 
windew  ralMr.  model  RR  turn- 
laHn  fliimpisis  wltb  transformer.  S  fer  $79.09 


Tbit  month  we  feorure  the  TS-IOO.  one  of  the  most  versotile  pieces  of  wor-bom  equlp- 
ment.  Employed  for  Hie  study  of  pulse  pbenomcno,  for  Hie  detection  of  iittcr,  odjustment 
of  slope  ond  tero  ronpe  controls,  for  Hie  determinotion  ond  odjustment  of  division  dtes. 
Mnerol  siQnol  trocing  or  os  o  conventionol  synchroscope.  Avoiloble  with  cither  12.2  or 
10  microsecond  time  bose.  New.  complete  ono  with  oil  occessories. 


10  mKrosecond  time  bose.  New.  complete 
Other  pieces  ovoUobh  incfude. 


TSOARR 

T$-3A/AP 

TS-ffA/U 

TS-10A/APN-1 

TS-ll/AP 

TS.12 

T$.I3 

TS-14 

TS-1SR/AP 

TS-U/ARN 

TS-lf 

TS-23/AR 

T$.27/T$ 

TS-S2A/TRC-1 

T$-33/AR 

TS-34/AR 

TS-S4A/AR 

TS-3S/AR 

T$.34/AR 

TS-24/ARM.3 

TS-44/AR 

TS-47/ARR 

TS-SI/ARG^ 

TS-S4/AR 

T$^1/AR 

T$>42/AR 

TS>4f/AR 

TS-74/ARM>3 

TS-t7/AP 

T$^T/AR 

T$-fd/TR$.1 

TS-M/AR 

TS-100/AR 

TS.101/AR 

TS.102/AR 

TS-10a/AR 

TS-IIO/AR 

TS-ni/CR 

TS.n7/GR 

Ts-na/AR 

TS.12S/AR 


T$.127/U 

TS-131/AR 

T$.144TRC>4 

T$.1S3 

TS>155A/AR 

TS.170/ARN-S 

TS-173/UR 

TS-174/U 

TS.17S/U 

TS-ia4/AR 

T$>197/CRM-4 

T$-203/AR 

TS-204/AR 

TS-220/TSM 

TS>224A 

rS-233/TRN>2 

TS-2S1 

TS-263 

TS-24a 

TS.270A/UR 

TS-301/U 

TS-314/FSMO 

TS-323 

T3.324/U 

TS-Stf/U 

TS-421/U 

TS-4a7/U 

l>S4 

l>9S/A 

M04/A 

••122 

1-1 30A 

I.14S 

1-177 

1-171 

1-208/A 

1-212 

1-222/A 

1-225 

1-233 

iE-21/A 


IE-34 

IF-12/C 

15-185 

AN-RNS-1 

BC-221(*) 

BC-374 

BC-438 

•C-f04/D 

BC-949/A 

8C-1040/A 

BC-1044/A 

BC-1201/A 

BC-1203 

BC-1234/A 

BC-1255/A 

BC-1287/A 

8C-1277 


81-47 

LAO 

LAF 

LAC 

LM11 

LU2 

LU3 

OAA-2 

R4E 

TAA.14EA 

T554SE 

TSX3SE 

TSX4SE 

TTS-4BR 

TTX-10RH 

TUN-fHU 


Cable:  WESLAB 


Telephone:  WE  5-4500 


Matla  tala  a<t.  Vary  R-all  Malay . I  .« 

Vaaaar-Raal  Caaatar.  Rataiy . .  .M 

Vaaiar-Raat  Caaatar,  Rateaat. ......... ..... 

Na.  II  CaaaiaM  Caaaar  Wlra.  114 .11.  aNI..  2.g 
Ralaaaia.  anrlu  aa  24>.  O.C.  aa«  III  a.  A.C.  I.M 

%  aaii.  I  a.  Traailaraar .  1.^ 

4%  ana.  aaaM  I  a.  Tmufanatr . .  2.n 


414  aaia.  aaaM  I  a.  Tmufanatr . . 

MU  aal  ACRO  Saltaliaa  aaaarM^ . 4  far  I.M 

IIS  a.  A.a  Malar,  far  faa  ar  aaiaiiaMat .  I.M 

IIM  RPM,  Ilia.  A.C.  MaM........ . 4.M 

Gaarllaa,  Na.  4,  III  a.  A.C.  laMall . I.M 


Ely  kaktint  Blallai  Patti . 

tAeTYPE  1/41  H.P.  Ilia.  O.C.  Malar... .  2.11 

va-L,  IM  afttt  laal.  lOM  aku  Rtilittr . M 

Arraw-H  A  H.  OPOT  TaMla  Sarilth . « 

C/H  OR  aaatar.  SPOT  TtMla  Saritck . 31 

ANTENNA  ROTATOR  n 

DOOR  OPENER  ST50 

Oaarad  loim  24r.  unlrenal  motor  with  *  f 

transformer . 

3  Wlra  Rubbsr  Cable  fer  Above . Ft.  .04*/t 

6C  Arien  Clew  Lamps . 4  fer  1.99 

190  fer  $29.09 
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Genuine  TRLECHRON  Motors 


General 

Electric 

Bound  Com 
BmaUsr 
Numsrals 

$1150 

fiii  BL/^N 

64  Dey  St.,  New  York  7,  N.  Y. 


—  FOR  SALE  — 
FREQUENCY  STANDARD 
COMPONENTS 


Mostly  now  unuaod  units  conslstinq  nl 
Gonorol  Radio  n09*A  Comparison  OacUlo- 
acopo;  n03  A  1000  cyclo  clock;  tlB-B  40 
eyclo  prociaion  fork  standard;  492-B  Multi- 
▼ibrators  for  10  Kc.  and  1  Kc;  Wostom 
Qoctric  D>17$730  Primcvy  Crystal  oscUlotor 
100  Kc.  Currant  cost  $4875.  McUto  otior. 


W.  E.  SCRIPTS 

11738  Lake  Ave.  Lakewoad  7,  Ohio 
Boulevard  2-93R3  (tmtlngt) 


IP  IfMAGNETSiBH^ 

39'^each  3for?^I.OO 


^3, 


IBMSTt. 

1C4 . 

iCJ4A 

iJij . 

iJSi . 

iJ)i 

iJU 

iJM 

2J4S 

2J12t-A., 

2U  . 

J-14 

3BM 

1027 

JBPI 

SOPl  S2 

iHP7 

4Ji* 

soil 

»PP7 

ftCtC 

48L7 

*St'7ity 

7MA 

7MA 

7t7B 

7I4AY 

72«BY 

721-A 

723A  B 

734-B 

725>A 

714-A 

Ml-A 

•29-B 

t3i-A 

tSl-A 

«31-A 

fS» 

IPY 

If 

3S-SI 

3f  44 

VT-33 

VT-4<: 

1414 

I4U 

RBL-il 


Radio  and  Rtctiviaf  Tabas 
Troasaiiftiai  A  Spaciol 
Rurpasa  Tabas 
Radio  oad  Elactraaics  Ports 
oad  E^aipoMBl 
All  Typas  al  Elactricol  Wira, 
Mogaat  Wira,  oad  Cobla 


For  Your  Special  i\pprf* 


Cenerftl  Purrli«*inf  Agent*. 
CAN  WE  HELP  YOt? 
References:  Dun  A  Bradstreet. 


SEARCHLIGHT  SECTION 


OUR  LOSS!  YOUR  GAIN!  SEE  THESE  PRICES! 


"AN"  CONNECTORS 

3100—3101—3102—3106—3108 

BLACK  INSERTS  70%  OFF  LIST  PRICES 

MELAMINE  INSERTS  50%  OFF  LIST  PRICES 

OVER  A  MILLION  AVAILABLE  IMMEDIATELY 
for  Comp/eto  Uiting 

ROTARY  ELECTRONIC  SALES 

10  GRACE  AVENUE  GREAT  NECK,  N.  Y. 

Miono  GR#«»  Nock  2-0902 
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AVAlLABliE  FROM  STOCK 

TO  JAN  SPECS. 


Send  tor  Our  Laiesi  Bulletin  No.  DJI  Containing 
16  Pages  of  Hard  to  Get  Electronic  Components 


LIFE  ELECTRONIC  SALES 

34S  BROADWAY  NEW  YORK  13,  N.  Y. 

Digby  9-4154 


OIL  CONDENSERS 

Marked  with  CP  Number 
All  Types 


RECEIVING  AND 
SILVERED  MICA 
CONDENSERS 

"JAN"  Color  Coded 


225  N.  Wobosh  Ave.,  Dept,  i ,  Cnicogo  1,  Ml 


Phone  ANdover  3  084  I 

BRANCH  OMlCfS 

3S7  S  Spr>''«  Si.  loi  Af>,te\es  13.  Cot  mA  6  7004 
507  F.fiK  Ave  New  Tori  »7  Ne»  Yo.»  MU  7  0004 


SCARCE  SURPLUS! 

I  FREQUENCY  METER— LM  14 

'A  <^onip*rt  version  of  the  famoue 
BC-2:i.  Built-in  modulation,  voltage 
regulation  and  variable  output  control. 
iWith  original  tube*,  xtal.  Cal.  book  and 
Manual.  NKW  . $114.5# 

HK.\D8ETS.  J-A-N.  20.000  ohms  Imp. 
250U  ohms  D.C.  with  •  ft.  rubber  cord  4 
PL,-S5  plug.  NEW . $$»»5 

COAXIAL  R.F.  SWITCH.  1  Kw.  Ideal  ^  M 

for  Antenna  awitrhing.  Hilver  Contact 
(?onatr.  SO  ohms  Z.  Completely  shield  -  ^ 

ed  With  Hdwe.  NEW .  $17.5# 

IM'-S4$  RECVR.  CASE.  Unpalnted  WM 

aluminum.  Brand  New . $2.#5  J 

.%RT-IS  PL4ATK  KOD  AND  CAP  T 

$0.75  ea.  t 

.4RT-1S  ANT.  C'OUPLER  (n’-26)  /  W 

t'omplete  Rebuilt,  Ret'alibrated  and 
tested.  New  Fungiiidal  Varnished. 

Just  a  few'  left  at . $115.##  ea. 

AH.»7/.\RT.  ANT.  HYHTKM.  54-  tapered  whip  with  match¬ 
ing  section  in  shielded  base.  52  ohms  Z.  Coax,  female  inpt. 

\1>VL  Tl'BINfC-Bliii  k  ”s/i«"  i  b.  'x'7/64'  Wall.  Kr-.h 

Slock.  40  ft.  I...nKlh..  Par  1000  ft . S*.M 

Rl'BBKR  TLBINO— 5/16"  I.D.  x  7/«4"  Wall.  New  80  ft. 
Lenstha  Per  1000  ft . •».»» 


\NTI  4'AP.\CITV  SWIT4H.  W.E 

laever  Type — D.P.D.T.  L<o<*k  Type  Reil 
or  White  Knob.  NEW’ . 7$«  ««. 


WAVE  GLTDB  PRKRNt'RlZlNG  RIT.  AN/AP812  (OPR- 
10190-A).  Assembly  Consists  of  Hand  Pump,  Dehydrator 
Cylinder.  <>auge  (30  lbs.)  and  4  ft.  Hose  with  fitting.  New 

Overseas  Pack  . $$.$5 

C.H.F.  COAX— W.K.  «K.8.  3003.  laow  Cap.  Double  Shld. 

w'lth  PL-3&9  Conn.  On  ends  New  24  ft.  Length . $2.19 

••BEK-HIVK**  INMJLATOR.  White  Ceramic— m*  High  x 
21^-  Dia.  at  base.  W’lth  Hdwe.  and  Mtg.  Caskets.  .21 

cents  ea . . . $  for  $1.## 

Send  for  Owr  SS  Swing  Cofefegf 

pure*  P.O.B.  fwr  Wbse.  MaCertal 


PRECIOUS  GEMS! 

PANADAPTOR  NAVY  TYPE  RBU-l  "3" 

115.  tio  AC.  Ig  34-T4  Cye.  60  W 

— - - -  3U*.  Hweep  width . 50  Kc. 

- Inpt.  Kmj . 400  Kr. 

'AMI  iQpt.  Imp.  . 50  ohnu 

5S  ^M\\  10  Uv. 

e»^  IK  Kreoi .  226  KC.  (Appr.) 

a^AfwX  R^'sn  Fmi - 62.5  KC.  <Appr.  i 

^‘“0  . 2.'*  KC. 

Kweep  Kreq.  AdJ .  .  W  Cyr 

Sweep  Wsteform . I4n*-ar  Kswiooth 

The  Intgit  frequency,  can  be  readily  changed,  to  455-470 
Kc.  Complete  with  Tubes  A  Manual.  Ready  for  Use.  Um- 

ileol  Uuantlty  BR.\ND  NEW . $217.5# 

PI..%TK  REl-YY — Differential  Type.  2  Colla  *000  Ohma 
each.  4  poles.  2  C'kis.  .Norm.  Closed.  Each  coil  cloaes  one 
anti  opens  Ckt.  Silver  t'ontacts,  rated  at  llOV.  A.C.  2.5 

Ampe  NKW  . $1.6# 

CORD  AHNEHBI.Y,  SflO  Line  Cord  and  Shielded  Output 
Cable.  Kor  H.C.  423  Radar  Modulator.  (C.D.  4*0).  Complete 
with  plugs  and  clips.  May  be  used  for  numerous  other 
e«iutpinetita  NKW’  .  $1.25  ea. 

»t.\o:d  fkemcency  .-n 

KK(  En  o:K.\\jicox  cw-  . 

Sui>er-het.  with  built-  ^ ^ 

in  115  V.  A.C.  Pwr.  ^ 

Supply  Freq.  Range 
to 

Ohms  Output 
Load  Z. :  .>00  Ohms. 

Relay  Rack  iltg. 

complete  with  tubes  and  manual.  Lean  Crystals  A  Plug-in 

Coils,  l.ike  New!  Price.. . $SIJIO 

METERS  (t**).  Bakelite  Case— 0-15  D  C.  M.A.  New  $2.#5  ea. 
MINI.YTI'RF:  blower  .assembly.  Slxe  4W*  Long  x  OS* 
pla.  Bakelite  Housing.  Motor.  27  ^  V.D.C. — 1/100  H  P. 
7000  R.P.M.  (J.  osteri  Horis.  Mtg.  Limited  wusntity. 

NKW  .  ■  .  . .  $4Mea 

P0L.\RI/ED  BEUAY— W’  E.  2fD  164*12  RP.D.T.  Platlum* 
Contacta.  5  pr.  Male  Conn.  Contacts  acceaolhl#  by  romovabls 

T"  end  plate.  .New . .^...$5.75 

Rr  J  - A  B  4  -61#  EXCITER  COIL  SET.  TC-tT. 


•ubtert  to  prior  Mie.  assb  Dep. 
with  sll  onfterB.  Sal.  C.O.D-  Yor- 
eign:  Cs4h  with  ordor.  Ordm 
without  postase  are  ahIppoU  Ek- 


FOBEST  SALES  CO.,  INC. 


TOl  MADUON  STREET 
OAK  PARK.  ILLINOIS 
PHONE:  EUcUd  A1SS3 


SEARCHLIGHT  SECTION 


1 


IWMM 


TUBES  STANDABD  BRANDS  FIRST  QUALITY  TUBES 


OA4.. 

IBii.. 

IBAi.. 

IBSl.. 

1C21.. 

lEl... 

IP21 

2C24.. 

2J31A. 
2J24  . 
2J27  . 

iJM.. 

AIM.. 

AIAI.. 

iJ41 

2J41A 

AfSAI 

2X2. 

M4... 


9CP1 . . . 
5HP1 
7BP7.  .. 
7GPI 
7HP4... 
4CP7. . . 
4LP7 .  .  . 
14BP4A. 
14C:P4A. 
liBP7. . 
I2<;P7.. 
EX15I5 


HY114B 

HY415.. 

RKM... 

RK47... 

RKR72 

RK7S 

RXil2.. 

RXiSJA 

SDS28.  . 

VRltS. . 

WL44I . . 

WL5S2A 

WL474A 


CE2 .... 

CE2-A.. 

<.'Ei-B.. 

CE2-T. . 
CEiS. 
CBiS’C. 
CEM4.  . 

CAB  . . . 
C4A . .  . . 

C:4J 

CK1445 
CRP73., 
EL4C  . . 
HY31Z. 


<♦2 
I5.44 

15-2 

14.  #• 

J.A.N. 

4$L7 
I  4SN7 

i  1JAT7 

I  liAvr 

USL7 
2807 
5487 
5743 

All  Radio  4  TV  roc^ivinq  tubos  50%  oil  list.  25%  doposit  roquirod  on  ordort,  ratod  firms  sond  P.O.  All  morchandiso  quorantood.  Frlcos  sub- 
ioct  to  chanqo  without  notico.  Morchandiso  subject  to  prior  sole. 


2C51 

4AG5 

4AK5 

4AOS 

4AS7 

4C4 

4J4 

4V4 


3BP1.  .. 
ACPI .  . . 
3CTIS1 
3DPI .  . . 
3EPI .  . 
5API.. 
5BP1  . 
5BP4  . 


ROLE  ELECTRONICS  INC 

Rector  2-8078 


114-118  Liberty  Street 


OIL  FILLED 
CONDENSERS 

Consorvotfve  Govt.  Rating 
.25  MFD— 1t<000  V.  DC  W. 
Longth  — Width  4*', 

Height  12''— 4^  H.V.  Torminolt 

BRAND  NW  $25^^ 


Been  Seorckiiig 
MMQKm  lorAayoiTkese? 
New  And  Used  Electronics 
Equipment 


100  MFD  1500  VDC 
$57^0 


RECEIVERS 

BC-453  Range  Band _ 

BC-454  3-d  MC _ 

BC-455  6-9MC  _ _ _ 

BC-433G  Compass _ _ 

BC-3S7  Marker  Beacon _ 

BC-733D  Localizer _ 


TELEPHONE 

RELAYS 


STANDARD  BRAND 
INNERTEEN 
CAPACITORS  3MFD 
X  4“  X  IS".  .$35  each 


Lore*  Stock  of 

CLARE.  TYPES  C.  D  4  E 
COOKE.  AUTOMATIC-oCLECTRIC 

ALL  TYPES  of  COILS  snd  PILE-UPS 


Stn4  Ui  Vour  Apreo.  far  Our  Quote 


Dynamotors— All  New 

DM-32A  8.50  PE -86-  5.00 
DM-33A  8.50  PE-94C  5.00 


110  VJl.C. 
Vi  R.PJH. 
3.6  Watti 
S2.47  each 


BC-347  Interphone  Amplifier  — 

New  . $  2.95 

BC-212  Interphone  Amplifier  — 

New  . 3.50 

BC-442  Antenna  Relay . .  3.75 

BC-929  Scope  Indicator— New  18.00 

BC-450  3  Rec.  Control  Box  — 

New .  4.50 

CD-307  Extension  Cord— New  1.25 

AT-2A  'APN-2  Antenno  — 

New  . 4.50 

AN-104A  Antenna  —  New _  1.50 

LC-98  Type  Cert.  Jock  Box _ 25.00 

lC-99  Type  Cert.  Intercom. 

Box  12.50 

AM-5A  'APS-4  Control  Box 

less  Tubes . . 3.50 

AS-69  APT  Antenna  —  New _ 6.25 

AT-39A  APT  Antenna  — 

New  .  .  6.25 


2.2  watt  1-120  RPM . Sl.68  each 

Minimum  order  5  pieces  on  synchronous 
motors 


WESTON  WATTMETER  Model  641  0-4 
KW  250  V . $23.85 


Z)  SSMstHns  ZB-IC  t  MA  Z.Mss. 

I)  Steeehms  1A-2C  S  MA  2.Hse. 

4)  MeSehms  1C  t  MA  l.Wse. 

AU  atiove  R«Uy*  miy  ho  uMd  for  ooDtinuou*  duty 
oparttionoa  tlOV.  D.Cs 

Iseireod  (A)  Normally  opao  aat  of  cootacta. 

(B)  Noroialty  ckwad  aat  of  oootacU. 

(C)  Singla  pola  doable  throw  eot  of 

Sigma  HP  Low  Vultage  Sensitive  Relays.  Ua'* 
two  colls  each  coil  70  HUMS  tme  roll  IiC.  Ehcloaed 
In  Dnst  Cover.  Coils  may  be  connected  in  series  or 
parallel  or  iO(irt)endeotly.  Contacts  are  S1*ST 
Dormally  closed,  but  can  easily  be  changed  to 
8  P.D.T. 

SliRia  Relay*  same  as  above  but  without  Dust  Cover. 
Has  S.P.D.T.  cootacu.  Price . 13.001  on. 


Rheostat  Type  J  150  Ohm  50  Wott 
#5381  . $2.1 5  each 


LINE  CORD  AC  manuiaclurod  by  G.E. 
molded  rubber  plug,  12'  lengths. 

$25  per  100  pcs. 

AMPLIFIER  NAVY  MODEL  CM  21103  for 
Syncro  equipment,  completely  new  with 
following  tubes  24L6,  l-OSK?*  I-0F6, 
1-6H6,  1'5U4,  made  by  Bendix . S24.95 


BUS  FUSES 

INDUSTRIAL*TUBES-RECEIVING 


Electronic  Supply  Ce. 
222  Fulton  St. 
New  York  7,  N.  Y. 
HOIIb  4-5033 
Dlgby  4-30BI 


ReJoys  and  other  Eiecfronic  material  are 
oraiJabJe.  Send  us  your  inquiries. 


No  Risk  to  You 

All  Material  Offered  Brand  New 


WHOLESALE  ONLY 


TUBE  REBUILDING 

LxE*  Trasmittiag  aid  Power  types 

feenominil  •  Ciioiwiiteed 
PREILANO  PRODUCTS  CO. 
7M  DRVADU  IT..  N.  O..  LA. 


LEONARD  GREENE 

381  Tremont  St.  Boston,  Mats. 
Phone  HAneock  6-4794 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  6  ELECTRONIC  SURPLUS 
1S91S-9  Srath  St.  Detreit  S,  M 

W.«»  Tmrswe  t-S4Si 


December,  1951  —  ELECTRONICS 


y 


SEARCHLIGHT  SECTION 


•  low  prices 

•  values 

•  equipment 

•  components 

Not*.  AU  m«rthanditc  not 
dciignatod  at  now  it 
guoronteod  to  be  m 
cellent  to  new  condition. 


EPCO 


1  527  E  7fh  St, 
lot  Angeiet  21,  Colif. 


WE  HAVE  LARGE 


RIVDIO  TUBES 


QUANTITIES  OF 


fiARc^'t^Rr  . * 

atfnAling.  IS*  Cuitlj  LichUiic.  Inc.  115  r.  n-e  or  d-e, 
watt.  Complete  w/bulb.  Comet  e/mouotini  natieiDbly  thnt 
SAO*  borltonttl  rottiion  tnd  IRO*  rertii'Al  riHAtu>o . I 

WATER  COOLING  HEAT  EXCHANGER: 

10  KW,  WottloflMMue  RU-S-B.  ttwoiui—  rndlntor,  fno.  p 
tUuaI  4  eloctrlenl  tompemture  A  pretturt  Indlentocm.  i 
M  c.  M^OO 

MOTOR 

nmiit. 

9  •  tmpt.  cnch  ^d«  o^o»'  ^EMEBlSBElBtM 

t«r  up.  VolUc*  reduced  ■UluuB|iBik^KU||ifi|G 
10%  tod  S0%  thru  Upped 
prlrntry:  two  x  IK  tmp. 

(Ttuctr^^  nitmentt^ 

M  ^  Noir  ptcy^ 


ROWER  SURRLY  COMPONENTS 
TRANSFORMERS 

Fitte.  Aaerictn  Trtiitformtr  Co.  Bper. 
toios.  Prl.  115  T.  eo  es.  10.4  KVA.  Sec. 
17.000  T..  5S0  tmpt..  S5  KVA  Utt  .IM.OO 
l*Ute.  Amerlcto  Trtnufonner  Co.  Spec. 
ttl08.  Stme  tt  tbove  but  eeoter-Ujiped 
to  htodle  1  tmp  KK(H)  t .  $7$. 00 


LAST  CHANCEll 


FINAL  OPPORTUNITYU 


CLOSING  OUT  ONE  OF  THE  FINEST  AND  LARGEST  STOCK 
OF  SCARCE  ELECTRONIC  SURPLUS. 

WE  ARE  GETTING  READY  TO  GO  INTO 
DEFENSE  MANUFACTURING 

WE  URGE  THAT  YOU  WRITE  FOR  OUR  LATEST  USTING 
AND  GIVE  IT  YOUR  IMMEDIATE.  "TOP"  CONSIDERATION 

We  are  clearing  out  our  line,  diversified  stock  oi  hord-to- 
get  electronic  surplus,  so  that  we  con  get  ready  ior  defense 
manufacturing.  All  material  is  either  NEW  or  in  EXCEL¬ 
LENT  CONDITION,  and  accurately  described  regarding 
completeness  (accessories)  and  specifications.  Inspection 
invited. 


TELEMARINE  COMMUNICATIONS  COMPANY 

CABLE  ADDRESS:  Phoii*—  C Afl  W  97th  *5t  N  Y  1  N  Y 

TELEMARINE.  N.  Y.  LOnqacx.  4-MtO  W .  £/in  OI.,  11.  X  .  11.  X. 


PRICE  TYPE 
$0.70  6B8G.. 
O.Tt  OBEO... 
OtO  6C4;  . 
0.90  6CSGT. 
O.M  6C6. ... 
0.16  6H6... 
OtO  6J5.  . 

0.90  6JSGT. 
l.tO  6K6CT. 
1.00  6K7GT 
140  6SG7.. 
0.93  6SK7... 


PRICE  TYPE 
$0.93  6SK7GT... 
1.*0  6SN7GT.. 

0.16  6S57 . 

0.51  11A6 _ 

0.75  1»SH7..., 

0.94  1JSK7 _ 

0  60  1>S07GT. 

0.51  HSR7 _ 

0  91  15Z4GT.. 

0.70  35Z5GT.. 
0.90  50L6GT... 
0  96  4f . . 


TYPE 

OZ4A. 

1G6GT, 

1LN5.. 

IRS.... 

154. .  . , 
1T4. . . 
SU4G 
6AB7 . . 
6AC7  . 
6ALS. 
6AOS 

681. .  . 


PRICE  ************ 
In  96  S’  * 

TO  *  TYPE  PRICE  * 

0  95  e  lEM . $1.56  * 

o'4t  *  6Ct1 . »X00  ★ 

0  96  *  30TA  3.TI  * 

0  9t  ★  3i7A . tt.S6  * 

0  90  *  .  *•**  * 

0  90  *  .  1.T0  » 

ots  ★  itee .  3.M  * 

0  7)  6^  9005 .  1.30  * 

oioo  *  ♦ 

0  76  *♦♦♦♦♦**♦♦♦♦ 
LSI  Prlca;  $13.50 

PlICE:  S2.9I 


35  Wttt  Trtntmltttr  tnd  Suptrlut  Ntvr.  rtmtittt 
with  110  tnd/tr  220  V.A.C.  pwr.  tupply  With  til 
AectMtrtm.  N«w:  Ciptet  ptclitd  (trlf.  emt 
f^.OOI—Ttn  Sttt  In  Ottcli.  Writ#  ftr  prtet  tnd 
further  Inftrmttitn. 

AWT.I— ^wptet.  New.  Alrxrtft  3105  KC.  Tmnt- 

nitter— 5*  x  CompMt . •  ^5.00 

Eli*  Certmkpn  5ttnd«<Vt  <Mtd«l  310) . i$c 

115  V  pri  5  VNt.  100  Amp  StMudtry  Xftnncrt 
075.00 

Ttrmt:  FOB  NYC-  -OS'T  l>npnirit  with  order-  T«r 
Hmul  full  rvtnltttncr  to  urn  <'01>  chtrfpt-  Rttrd 
Klrmn  (D.AK.  t  .Net  10  dt>s  »  All  meirhtiMlliie 
ritranteed.  Wbererer  powiible,  extend  D.O. 

Phomm:  REctw  2-2M3 
CoMo;  i«rrylo«t,  N.  Y. 


SPECIAL  SALE  TYPE  805 

Tliis  oHer  subiect  To  change  ond  prior  sole. 


ilETRpPOlITAN  OvEJ^SEAS  SuPPLY/O 

MANUFACTUnCRS  AND  DISTRIBUTORS 
or  CLCCTRONIC  PRODUCTS 


.oiI^o/(^T/oy\ 


136  Uberfy  Street  New  Yerii  6,  N.  Y. 


ELECTRONICS  — December.  1951 


\ 


? 


RELAY  SnCIAU 


Tr*« 

si«tu  n 

StfOM  #1  ftU 

SiCM*  #S 
Uark  1977BF 


U.E.  lOMO  SPDT  9  pl«U  1.U 

G.E.  2600  SPOT  4  plufui  2.H 

CUf  SK  S6$2  U  DPDT  6  VDC  p4««tR 
W.K.  liS.966S  2606  1A.1B,1C9«m  AM 

ABBS  166  SP  SO  A  24  V 

HartBS  160  SP  SO  A  12-24  V  1.M 

B41mI97S6R  2600  46-OS  Me.  tixM  delay. 

SP  NO.  266  V  t.7S 

I  BPM  116  V  06  cy.  ayacrp.  MOTER  Bi«k 


OIL  CAPACITORS 


a  t-  RCU.  RAO.  RBO.  DAK.  DAU.  TC8.  ARC  l. 
ART-13.  Al'N  7.  APN  0.  APS-4,  APH-13 
HANDIK-TALKISIK-  W'R-.*^,  Bi'-All 
HYSniROR:  110V.  400  ryria.  trpeti  SP.  SG,  ate. 


TRANSFORMER  LAMINATIONS 

t’l-aia  type  ff4750.  tso  Iba . 

r-ia  Nt'MCTAL  lOOO  Iba . 

L-ia  Nlhrtm  2500  Iba . 

OlTPtT  TRANSPOfUfCR.S;  CS-OOSSOT/ ARC 


W-tSSS.  Rla<'tronUa 
330  W.  42  8t..  New  York  18.  N. 


SiK-Pala  Double  Threw  Allied  #  BN.II0.36  ha» 
10  AMPERE  CONTACTS  ohm  coll  operates 

on  30  mills  IH' .  $6.65 

Struthari.Oiinn  llSv.  AC  Coll  MkoMR  Btto  4  Cree*. 
•Tin  O.P.O.T.  contacts  oonaervotlT^  rot«Kl  A 

amps.  «•  .'<Kh.  rf . $3.IS 

Advanee  Sarlaa  lOOO  IISv.  AC.  Call  %’  elltvr 

lUMl.T  ru.  (Vraraic  irisulatlon .  .53.96 

Advoaea  Series  2600  Il5v.  DC  Call  4200  ohmt.  AM 

Other  SMCt  ai  Abavt . 53.95 

Leach  Relay  SI024.A  3  l^>le  N.O.  100  ohm  cdU  op 

crat«  <«  6r.  IM’ . |I.9S 

G.E.  Raloy  «CR  279I.Bl0fP34-8.P.D.T.  double 
break  OEmtact!i  rated  3  ampa.  10,000  ohm  roil 

operates  on  K  mills  J>r . 51.95 

Allied  tBO  D.r.D.T.  15  amp.  cu.  24f.  <lr  2.30 

ol.m  coll . 51.95 

RADIO  DEVELOPMENT  4  SALES  CO. 

323  Atlantic  Am..  Breoklyw  2.  N.  Y.  ULftar  $.6465 


WE  WANT:  R89/ARN-6  RKCEIViai.  Huai  bo  In 


OKcmter,  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


WANTED 


WANTED 

YOUR  SPARE  SURPLUS  EQUIPMENT 

DYNAMOTORS  •  SELSYNS  •  AUTOSYNS  •  INVERTERS  «  TRANSMITTERS 
RECEIVERS  •  TEST  EQUIPMENT 
PfMs«  —nd  IM  itotlng  condHfoii  and  lowatt  phta. 

N*  QuuitIty  Tm  Saall  w  Tm  L«ii*I 

CRH  SALES  COMPANY 

BOX  3>t.8E  E*ST  PASADEN*  STATION _ • _ PASADENA  «■  CALIFORNIA 


BUY  WITH  CONTIDTNCT 

New  Electroak  Materials  Guaraateed 


Met.  Coeitacti  Paatwrea  Price 

Ml  HPDT  2-24  VDt'.  51.95 

M  above  cased  2.95 

I00<2)  SPOT  I H  pleU  4.71 

«  DPDT  earemic  2.45 

;60  HPDT  is  me  aebmini.  .65 

1000  SPDT  9  me  plaU  1.15 

100  SPDT  4  me  plufui  2.M 

1  DPDT  bVDC^eftn  2.45 

MO  lA.lB,lC9ma  AM 


WILL  BUY 

TESTING  CHAMBERS 

Approx,  t  cu.  It.  plus  or  oUnoo.  Cold  oad 
Hot  mious  iS*  F.  to  pluo  ItS*  F.  wi&  coa* 
troU  ladieotoro  profortod. 

^HONi  —  wm  —  WM/Tf 

KINGS  COUNTY  MACHINERY  EXCHANGE 

40t  Atlonfic  Avaiws,  Brooklyn  17«  N.  Y. 
Dopt.  "I" 


GET  OUR  PRICE  for  your 

RADIO  A  AIRCRAFT  EQUIPT! 

We'U  (o  the  limit  to  buy  roar  parte  or  equipmeot. 
Send  us  a  deaeriptloo  ot  the  t>pe  and  cnodltiMi  of 
•quipmcot  you  have — tell  ua  your  top  dollar  aaldnf 
prloe^— aud  be  pteaaantly  aurpriaed  at  the  fast  action, 
you’ll  frit 

HARJO  SAL£S  CO.,  Suite  311 
341  S.  VorinoNt  Avo.,  Leo  AiiboIos  5,  Calif. 


WANT  TO  BUY 

RECEIVERS,  TRANSMITTERS, 
SPECIAL  PURPOSE  TUBES 
RADAR,  DIRECTION  FINDERS, 
ECHO  SOUNDERS,  ETC. 


SPECIAL  PURPOSE  TUBES 
Give  full  details  -  Cash  waiting 

AMBER  COMPANY 

IPS  CrMflwIch  St.  N.  Y.  IS,  N.  Y. 

BEokmofi  3-4S10 


WANTED 

Diehl  SSFJE7 

Bendix  AY38— AY20— AY14 

ladiriduai  units  or  quoatity  lots 


BATHTL'Ba<-U>p.  side,  bottom  term.  CP53.  CP54. 
CP5S  A  CA  numbers 

MINGIJC.pl'AL  TRtPUC  UNITS-^VOLTAOSS:  50.  100. 

2(K).  400.  OOO,  lOOO.  1500 
MOMT  ITKMS  IN  LAJiGE  MPO.  Ql'ANTITICS.  POOP- 
PJU.Y  PAt'KAGKD.  BEX  OLH  APV  IN  OCT.  ELEC- 
TRONIC8  pa  370  FOR  PARTIAL  LISTING 


COAXIAL  R  F  CONNECTORS 
PROMPT  DELIVERY  NEW  MERCHANDISE 


B/U  F1.-2S6A  6 

_ _  ft. BO  UO-t7A/U 

UOS8/U  .6B  DC-SBA/U  tT/s«M/ir  ^ 

.xjN/i/i*  AS  I  4-30  DO-BB / Lf  l.SO 

I  UG-2ei/ui.*B  uo-sea/u  i.sa 

uc-aoo/i  i.iB  uG-iota/u  uo-aao/u  s.ea 

PL-aSB  .99  9.49  PLa74  1.21 

OTHER  TYPES  AVAILABLE _ 


ELECTRONIC  SPECIALTY 
SUPPLY  CO. 

56  Lispanord  St.  New  York  13,  N.  Y. 
BAclay  7-2684 


$52,000.00  AVAILABLE 

To  Buy  Noodod  Surplus  Eloctroaic  Equipmotif 

Virenuy  need  OC-Olt.  6C-2a4.  ue-lOSB  Tape  Re> 
mntvr  ARC-I.  ART-SS.  1-1120,  Oe-TOBC.  ic.946, 
TB-ea.  TB-SB.  T6-22.  TB-SOa.  T6'I20.  T6-146. 
T«-I4T.  TB-I4B.  TB-S2.  TS-ia.  AP«-4.  T»^7. 
ARN-7-<ompl«4«  units  or  parte.  Send  deacrlptlon, 
condItiMi  SM  aaSiiia  price  to: 

WEST  REGION  ELECTRONICS 
1437  S.  Norton  Avo.,  Lot  Anqolos  If,  Colif. 


QUARTZ  CRYSTAL  UNITS 

in  holders,  FT-ITl;  FT-241;  FT-243;  FT- 
SOO.  Any  quantity.  Advise  condition. 

W-SSl?,  Electronlca 
330  W.  42  8t..  New  York  18.  N.  T. 


Priced  Right — Immediate  D.livery 
^  100,000  RELAYS 
E  SO  TYPES 


ELECTRONICS 


EQUIPMENT 

WANTED! 


We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  ore 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  gi*c  every 
seller  top  prices  and  o  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY.' 


umbers  to  indicote  conditions:  N-1,  brond  bow;  N-2,  used,  like  new;  used. 


ITEM 

CONDITION 

PRICE  WANTED 

To:  COLUMBIA  ELECTRONICS  LTD.,  S24  S.  Sor  Fodro  St.,  Lot  AaqoloB  13,  CaHt. 

Nome . 

Address . 

Sii  COLUMBIA  UiCTBONtCS  AO  OH  BAQt  370 


WANTED 


lET’S  SW«P  -  EVEK-STEttN! 


WE'LL  TRADE:  BC-733-D  Complrte  with  tubpx 
and  erystali  (plus  complete  converalon  laatiue 
tloofl  for  hot  1-meter  iveelTer).  Or  we‘11  pay  caah 
or  swap  any  other  equipment. 

HARJO  SALU  CO. 

Pott.  E»l.  341  6.  Varwaat.  Laa  Aaialca.  Calif. 


L  . 

t  \ 


SEARCHLIGHT  SECTION 


coSfSis 

Tbe  A«tT<»  CoaipMA  in 
«  precision  Instrument 
raencurlof  8H*  hlfb  i 
5H*-  KumUt^  In  ^r- 
rylnt  Cnee.  l>eeigMd  to 
Movide  nociirniely 
IVuo  hendini  of  AIrcrmft 
or  boot.  <bi  TVue  benring 
of  n  dtstnnt  oblert.  In 
TYm  relsUte  benring  of 

Of  tpoeinj  intnragt  to 
Astmnnmert  4  Cxpnri- 

Monittinf  Bnso  for  nbove  Aitm  Compnis  $!.!•  Cn, 


An  all  purpoM  Mll-rooctiTOtia^  dohydrotinq  uint. 
To  bo  mod  ior  romoTlnq  molsturo  from  qoooo.  Numor* 
oiu  applications  In  iho  fiolds  of  Physics.  Eloctronics 
and  Chomistry.  Dual  Insulotod  tanks  with  thomo- 
statically  controUod  hooting  ##%  CA 

Comploto  with  20  lbs.  of  Silica  gol.. 
hooting  olomonts.  shut-off  and  sof oty  U  ma 
▼oItos.  F.o.g.  N.  V. 

INTERSTATE  Appliance  Co.,  Inc. 

D.pt.  KD.  600  Broadwor.  NEW  YORE  12.  N.  Y. 


KURMAN  SENSITIVE  RELAY 

10.000  tbm.  will  close  nt  .$  mils  SPpT— Idenl  for 
l*UtA  iireult  nppUcatioo.  Bnbelite  bnen  BKHtntiiig 
IHm.  tw*  s  . 12.M  onch 


COMMERCIAL  BUYERS 
HANDSETS  and  HEADSETS 

AVAILABLE  FROM  STOCK: 

TS-9  TS-13  H-22  •  F-20 

TS-10  TS-14  H-23  HS-18 

TS-11  TS-IS  F-3  HS-30 

WESTERN  ENGINEERS  LTD.  ELK  GROVE,  CALIF. 

BOX  5  TEL:  129J 


DIEHL  PILOT  MOTOR  it  *02077 

Mtri>i;-I4  i  <4  V  im:  m*  dlui.  i  icm 
.Hheft  X  1'  RererdUn  Appron  IS.M 

RPM .  U.ti  nne 


MOTOR  GENERATOR  SET 

.7  KVA  GE  Medal  itSLY77AD-« 
90  VDC  input  to  115  VAC  60  Cyc 
I  ph  output  3600  RPM  NEW 
S67.S0  toch 


- INSULATED  WIRE - 

LARGE  Q^UANTITIES  —  SINGLE  t  MULTI¬ 
CONDUCTOR  PLASTIC,  RURIER.  RRAIDED— 
MOST  GAUGES.  FLEXIRLE  CORDS  6  CORD 
SETS 

BECKLEY  ELECTRIC  CO.,  Inc. 

Mtri:  C«.k  NimMM.  4  SmcIMIIm 
S4iti  St.  Loop  Itlund  City  I,  N.  Y. 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

Far  ■aautaenuiap  radio  taboo,  .la4Nionlo 
taboo,  cotbed.  tor  taboo,  loapo.  Now  and 
uaad.  looieonbly  prieod.  ratiiloetioo 
gsopantssd 

AMitICAN  lUCTtICAL  SALtt  CO. 

•7  I.  tth  St.  Nmr  Ysfkp  N.  Y. 


All  priC9$  sAown  F.O.t.  New  Ysrfc 

B  &  B  DISTRIBUTORS 

222  Fuftoii  S».  Nsw  York  7,  N.  Y. 

RlctM--2^32 


CENTRIFUGAL  BLOWER  BUYS 

Fnr  enndnn  tub**,  liiBtnininntn.  MeebnnlBMft.  ate. 
Fnr  vnntlintini  wnnJl  BfnMe  nr  nrnM:  anMaal* 
bawBiM*.  rmmt.  ale. 
iW  Cn.  Ft.  Par  M in .  Caotrif af^  Blawar  lAmmx 

M  C.K.M.  m  8.P.:  M  (•  r.M.  m 
Ratar:  Squirrel  Caga.  Approi.  r  Dta.  x  r  Width. 
Malar:  A.C..  80  Oa.  Single  PhaM>.  110  Volte. 
Approx.  2K00  RPW.  EUcloMd  rrama.  Con¬ 
tinuous  IhitT. 

Hanaiag :  Hbeat  Stael.  Mounting  Plaoge  on  IMs- 
charge  Outlet.  Adjustable  Air  Volume  Bagu- 
lator— Panel  on  Inlet.  3*  I>la.  Inlet  bp  T 
IMa.  Discharge. 

FUlsb:  RIarH  L^uer. 

Manufacture*:  K  A.  Smith  Mfg.  Co.  ‘'Pilot**. 
»I2.M an.  Late  1-24:  $190Q  sn.  Lats 

$l2.2San.  Utsn-W;  ^  I gg  ^  Mar, 

M  Cu.  Ft  Per  Min.  Cantrlfugnl  Blaurar 

Retar:  Squirrel  t'age.  Approx.  3'  IHa.  x  T  Width. 
Matar:  A.  r..  «0  Cft..  Single  Itiasa.  110  Volts. 

l.'iOO  R.P.M..  Op«  Frame.  Continuous  Du^. 
Nausing:  Sheet  Steel.  3*  IHa.  Inlet  br  2*  Ma. 
lH»r  barge. 

Flalsh:  Klark  Idsoquer. 

I7.W  an.  Lats  1-24:  $7Sg  an.  Lata 

tr.n  an.  Lais  2S-M:  '  l«  al  Mara 

VACUUM  FUMF  SFICIAL 
fiast  Mfg.  Ca.  Puaip.  15*  Vac  .  Belt  Driven,  with 
VlslMe  Oiler.  Mu/ner.  and  C^pacltor/AC/OO- 1 
110/1715  RPM  Motor: 

Wftli  1/3  HP  Malar  (t  Cu.  FtJ  HSFO 
Witb  H  HP  Matar  (Ig*/!  Cu.  Ft.)  SBSOO 

Abeee  g«|a4sn>ent  SubJeef  la  Prior  Sole, 

Pits  Wmehoooe,  it.Y.C. 

ELECTRIC  TRADING  CO. 

313  Canal  St.  fOepl  C.2) _ W.  Y.  13.  M.  Y. 


LastoftheHimmRS! 


G.E.  HEAT  UNIT 

Cop.  20  E.W. 


Hi-Fraquoncy  Induction  Modal  4F20  for 
3/60/220  Uka  Now  (1946)  with  work 
Table  2  pooiUoiu. 

Price - $7,S00 — F.O.S.  Bklyn. 

KINGS  COUNTY 
MACHINERY  EXCHANGE 

40B  Atleotic  Ava.,  Brooklyn  17,  N.  Y. 

Dopt.  “I" — Pboaa:  TRIentlo  S-S2J7 


OTHER  GOVT  SURPLUS  SPECIALS 

NEABPNONEB  P-lf.  w/beadband.  <iord.  PL-55 
plug.  Extra  scnsitlTe  (S4.000  ohms  Imp.).  VeeA. 
P/a  St^R-lOS.  -308.  -210.  Slg.  e  l^2B91»  fl.W  an. 
HCAOBCT  AOjTPTCR  MC-SBS-C.  Matcbm  hi  to 
low  imp.,  for  HH-3S  or  HH-38.  Has  ;ark  tor  PL-55. 
mf^^4AK»R.54r  N>:W  eood..  Boxed... an.  «a 


CONTROL  UNIT  RM.23*  Permita  patching  0  radio 
renalTers  to  5  pbona  cbannels.  P/o  RC-7i.  -188. 
Slg.  C.  •2070-23.  VBW  cond . an.  3».M 


CONTROL  UNIT  RM-Ti.  P  o  SCR-581.  -572 
•841  Slg.  C.  F21^7>-15.  NEW  eond.  .an.  MB.M 


FOR  SALE 

NEW— UNUSED— IN  ORIGINAL  BOXES 

WHEELCO  LIMITROLS 

MODEL  #7«2 

UNIQUE  KILN  CO. 

34  Morfon  St.  Ynnknrg,  Nnw  Ynric 

Tef.^Yonkars  t-58M 


CORO  CO-MS.  Two  84  ft.  tinsel  eoiwlurtors.  are- 
leu,  spades.  Big.  C.  •3gl#S5-g.5.  HEt^.^JlSg 
CMNKCTONB:  AN-SIW^  fS~< Amphenoll.  $4M 
ea. :  AN' 3ie2-22-10P  lAaspbenol),  4Sa  ea. ;  RSK 
82  S2-At*  Plug.  W/RAK-S2-31SL  Socket  iCannon). 
|l.4f  «t.  Many  others.  Ine). :  4188  P.  W/AN-3S54- 
24  iRumsMi  Cb.):  UO.  Prices  on  requeerr 


PANEL  METERS 


URGE  STOCK  GUARANTEED  ACCURACY 
URGE  QUANTITIES  OF  WESTON  STOCK 
lAicrsommston,  MHIiamttors,  Voffmaftfs 
MJ.  AC  ADC  U  most  brands  2'\  4" 

Promat  facliat  ALL  Poquasts 
LAB  TfST  IQUiPMiNT  NfW  AND  UUD 
Cnlibfntion  MnintanaiKt  Focilitias  Avoilobla 
COMPLETE  STANDARDS  UR 

so— 0-1  mil  DC . ns.M 

a**  IU>— Trtplet,  dual  funge  (O-aOOUAOC 

0-aiSc)  .  s.M 

S'*  SO— Slmpaoo  4T  DBnMtnr  >10  eg......  U.M 

a*  RD-lfojrt  0-1  mil  DC . 4.M 

S'*  RD— Oruen  0-100  microamp  DC . ••M 

2"  ltX>— Rimpnoo  0-3  smp  RF....... . 4.92 

2**  RD— Slmpnon  O-a  smp  RP . 4.92 

3"  Mb-OE  0-15  mil  DC . 9.91 

2"  RD-9un  O-PEMX  VDC  (lOOO  Oblti/V)  ....  4.99 

3**  8U— Weston  Ltd  0-500  mils  RF . 4.43 

AMERICAN  ELECTRONICS 
29  Sa.  Park  Ara.,  Rachvlll.  Canter,  L.  I.,N.  Y. 


UlMmui  wM  tt.M:  •■Mwf  wlw  Ml.:  F.O.R. 

N.V.C.:  2a%  witk  wdw.  mium  c.o7d. 

COMPONENTS  SUPPLY  CO. 

l»l*WwM.i«OT«..N.V.AN.T.  .  ■E4luu.S.t7l7 
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SEARCHLIGHT  SECTION 


Man  Hunters 

....  AnENTION!.., 

I  When  you  are  in  need  of  specialized  men  for  specialized  jobs —  I 

*  from  general  managers  to  supervisors — contact  them  through  the  * 

I  SEARCHLIGHT  SECTION  of  McGraw-Hill  publications.  | 

I  The  SEARCHLIGHT  SECTION  (Classified  Advertising)  is  the  | 

I  national  market  place  for  those  wanting  the  services  of  men  in  | 

I  technical,  engineering  and  operating  capacities  in  the  fields  8 

I  served  by  these  publications. 

I  AMERICAN  MACHINIST 

I  AVIATION  WEEK 

I  BUS  TRANSPORTATION 

I  BUSINESS  WEEK 

I  CHEMICAL  ENGINEERING 

■  CHEMICAL  WEEK 

j  COAL  AGE 

!  CONSTRUCTION  METHODS  AND 

■  EQUIPMENT 

I  ELECTRICAL  CONSTRUCTION 

■  AND  MAINTENANCE 

j  ELECTRICAL  MERCHANDISING 

!  ELECTRICAL  WORLD 


ELECTRONICS 

ENGINEERING  AND  MINING 
JOURNAL 

ENGINEERING  NEWS-RECORD 
FACTORY  MANAGEMENT  AND 
MAINTENANCE 
FLEET  OWNER 
FOOD  ENGINEERING 
NUCLEONICS 
POWER 

PRODUCT  ENGINEERING 
TEXTILE  WORLD 
WELDING  ENGINEER 


The  men  you  need  are  the  men  who  read  the 

SEARCHLIGHT  SECTION  of 

McGRAW-HILL  PUBLICATIONS 

330  West  42nd  St.,  New, York  18,  N.  Y. 
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SEARCHLIGHT  SECTION 


lETfft  specials 


END  EQUIfMENT  BUYS' 


§] 

SEARCHLIGHT  SECTION 


Thats  a  Buy 


SOCIETS  f«r 
CITSTAL 
HOLOfRS 


KITS 


CRYSTALS 


CIRCUIT  BREAKERS 


TUBES 


Top  Ootior  Puid  loi  Youc  Suiplus  Tuht  .  -S«  nd  Li 


Uic  Your  Priority  for  SPEEDY  DELIVERY— *-Eitcnd  Your  DO  4  Corrtroct  Non 


TH  AT  S 


THAT’S 


BUY 


BUY 


INDEX  TO  ADVERTISERS 


"A”  BATTERY 
ELIMINATORS 


Air  lArvir^.  Inc 
KAntauui  Kodak  ('o«ipan> 

ladoatrlal  Photoffimpklr  IMv  . 

('ompany,  lac . 

F^ltnoa  larorporatrd,  Tboma« 
Klfkler  Ki^a#^riim  Cooipony.  lac 

KltH-MK^Iovgli,  lac . 

Klertrir  ladlcalor  Co . . 

Klertriral  ladoMrIoo,  lar . 

Klertrlcal  R^artance  Corp . 

Kl-Tronlm.  Inr . .  . 

Klortromapnetlm  Konearrh  C'nrp 
l>^ertro  ProdurtH  l^atoonitorlr«> .  . 
l>3eHro  Ter  <*orponitl»n 

Kleetroalr  DeTtrem  lor .  ■ 

Klertroao.  ia«‘.  . 

Krie  Reoliitor  Corp . 


Kairrhild  <'amem  A  inittriiment  E'orp-  .  ?4P 

Calrrhlld  Racine  A  Airplane  Corporation  tSP 
Kederal  Telephone  A  Radio  Corporation  SM6 

Kerroxcnbe  Corp.  of  America .  IM7 

l-lltraa  Co..  Inc . 

Klre  Mtar  Co .  SU 

Foote  Mineral  Company .  Std 

l^trrd  Tranaformer  Co.,  lac .  7SS 

Famt  RlectronlcM  .  SIS 

f'OBlte  I'orpomtion .  9S 


C.O.8.  Laboratories.  Inc ... 
Cambrldco  Tbermloalc  Corp 

Cannon  uectric  Co . . 

Centralab  Mr.  Olobe^Cnlon.  Inc 
Chlcnc*  Telephone  Mnpply 

Corporattoo  . . 


for  DEMONSTRATING  AND 
TESTING  AUTO  RADIOS 


tialr  <'ompany.  Inc..  Robert 
S8»  t9  (•ameaell  C'ompany 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to .  1 2S"  dia.  Radio 
lube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  HoMcr  Parts 
Send  sketch  or  print  for  quoUtion. 

PIX  MANUFACTURING  CO.,  Inc. 
24  Bedford  St.,  Nowork  3,  N.  J. 
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G4>nera]  Kl^trlr  C'omiMUiy 

ApparMtuM  l>ept . 6t.  215 

MiN  truntm  ll^pt.  tO.  21.  64.  65.  75.  255.  518 

l4unp  l>ept .  IJJ 

Telei  liron  D^pt .  J*5 

General  liiduwtrie**  . . 

OenenU  Ma«netlfi».  Inc .  5« 

(■eneral  K*m1Io  (  ompany  .  175 

(irant  Fulley  *  Hardware  Co . 

Graphite  Metalllaln*  Corp  ...  . ... - 2»j 

Gray  Re»*eanh  4k  Ilevelopment  to..  Inc..  74 

Grayhill  ^  V. .  J!!j 

Green  Inutriiment  Co . 

Griea  Kepr«»ducer  ^orp.  . . 5I» 

ttuiM^lan  Klectrlc  Mfa.  Co .  jWJ 

tiulton  Mf».  CorporatUin .  sjj 

Guthman  Co..  Inc.,  fc..  I . 


Complete  triple-diversity  system 
in  compact  single-rack  mount¬ 
ing  for  receiving  all  forms 
of  double  and  single-sideband 
transmission  .  .  .  including 
reduced-carrier  single-sideband 
operation  .  .  .  with  exalted- 
carrier  detection  to  eliminate 
(distortion  caused  by  selective 
fading. 


Ilardwh>lt.  Illiidlc.  Inc . 

Hart  Mfic.  Co 

Hathaway  InHtnimcnt  Co . 

Ha>don  Company.  .\.  W  .....  • 
Ha>don  Manufacturln*  Co..  Inc.. 

Heath  Company  . 

Hclland  Rewan  h  Corporation  .. 

Ilcllpot  Corporation . 

Hermetic  Heal  Frodiictt*  C'oropany 

llewlett'I’ackard  Company . 

Hexacon  Kieitrlc  Company . 

Houghton  l.ahoratorie«.  Inc  ... 


IlllnoU  Condenwer  Co . • 

Impntved  SeamletiH  WIrw  Company,  tno. 

Indiana  steel  Producta  Company  . 

IralUHtrlal  Condenaer  Corp . 

Indutdrial  Citntrol  C'o.  .  . . 

liiKtrument  KeKl»tor»  Company . 

IndUHtrfal  Timer  Corporation  . 

Instrument  KetdHtorH  Company . 

International  Re<-tlfler  C'orporatlon  .... 
International  KeolNtance  Company  .  .  .  . 
Irvington  Varnish  A'  Insulator  Co . 


For  program,  voice,  tone-multi¬ 
plex  and  twin-channel  opera¬ 
tion;  optimum  performance  in 
rejecting  interference;  protected 
against  jamming. 


JKII  Hanufactiirlnir  C'o.,  Inc .  5^ 

JelllfT  .vlanufacturlnK  Corp..  C.  0 . 2M 

4ohns«m  Co.,  K.  F .  53 

.lones  IHv.,  Howard  R.  Cinch  Mff.  Corp. .  254 


Diversity  combining  system 
automatically  selects  strongest 
signal  and  rejects  weak  signals, 
resulting  in  optimum  signal- 
to-noise  ratio  at  all  times. 


Kahle  Knffineerinv  Co . 

Karp  Metal  Products  Co.,  Inc.  .. 

Kartrun  . 

Kenyon  Transformer  Compaajr,  Im 

Kester  Holder  C  ompany . 

Kinney  ManufacturiniT  C'ompany  .  . 
KIrchbenter  4k  Company.  Inc.,  M 

Kollsman  Instrument  Corn . 

Krohn-llite  Instrument  Company 


Employs  standard  communica¬ 
tions  receivers.  Each  receiver 
section  has  individual  power 
supply  and  may  be  operated 
independently  if  desired. 


l.amlNla  l-Je^'tronlcs  Corp . 

I.4impkin  l,Hhoratorles,  Inc . 

l.aPolnte-Plas4 omnid  Corp.  (A’oo-I>*X) 

l.app  Insulator  Co.,  Inc . 

I.ca4-h  Relay  Company . 

Ne^s  A  Northrup  Co . 

Iceland  Inc.,  G.  H . 

l.enkurt  Kle<*trlc  Co . 

I.eni  l■Je<*trlc  Manufa4*tuiin|t  Co . 

IJnde  .Air  Products  Co..  A  DIvIsloa 

C'nion  Carbide  A  Carbon  Corp . 54 

I.itton  Industries  . 

iMtuthan  Manufacturing  C  ompany . 


Provides  a  receiver  of  peak  per¬ 
formance  for  today's  tech¬ 
niques  as  well  as  tomorrow's 
advanced  requirements  in 
single-sideband  communications. 


Ala4*k  Aloldinc  (  ompany,  Inc . 

Mairnecord.  Inc . t 

Maffnetlc  .AmpllAers.  Inc . 

Mallory  and  Company.  Inc.,  P.  R  . 

Maniiliip,  Maxwell  A  Moore,  Inc . 

Manson  l,aboratories  . 

.Marconi  Instruments,  Ltd . 

Marion  Rlectriiwl  Instrument  Co.... 

Markem  Mm'hine  Company . 

MHeraw^Hlll  Hook  C'o..  Inc . 

McIntosh  Enptneerinir  I.ahoratorieo. . 

Metal  Textile  Corporation . 

MetiUs  A  t'ontrol  Corp.. 

tieneraJ  Plate  HIvIsion . 

Mica  Insulator  Company . 

Ml«*<»  Instrument  Co . 

Mid-West  C’oll  A  Transformer  Co  .  .  . 

Mlllen  Mfp.  Co..  Inc..  James . 

Milo  Ra4iio  A  Klectmnifw  Corp . . 

MInneapolls-Honeywell  Regulator  C'o. 

Industrial  IlH . 

Minnesota  Mining  A  Mfp.  Co . 

Mltchell-Kand  Insulation  C'o.,  Inc..., 

Mimlnee  Paper  Mills  Company . 

Muirhead  A  Co..  I.td . 

Mullard  Overseas.  I.td . 

Mycalex  C'orp.  of  .America . 


Substantially  increases  relia¬ 
bility  of  long-range  radio 
circuits  of  governmental  services, 
air  lines,  internafionol  press 
and  broadcast  facilities. 


WRITt  FOR  DBTAILS 


National  Company.  Inc. 
National  Moldite  Co.  .  . 
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Naliofuil  Radiator  <'Am|NiMy . • 

National  Rrararrh  Corporation  . 14.  15 

National  Vamlnhed  Prodart*  Corp .  5t 

N>o-8U  Corp . . . 

Nraromb  Aadlo  Prodort*  Co .  fjj 

Now  llampHhlro  Kail  Brarla**.  Inr . tJJ 

N'ea  Hrrmri*.  lac .  Jzl 

New  York  Traneforwicr  Co..  ln«'  ...  .  .  . 

North  Amcrlrnn  Aviation,  Iw . tin. 

Northern  Kj^Io  Co..  Inc . J?? 

Nothelfer  Winding  I^ahoratoHew .  S5« 

Numhenill  Stamp  A  Tool  Co.  . 


0’»UI-lr»in  Mf«.  r« .  MS 

ttpad-tireen  Company . . . . 

Outer  MHnnfa<*turlnjr  Co..  John  . 

Owenw-t'omlns  Klberplaa  Corp .  lo5 


I*an4»raml<'  Kadl<»  Producth.  Inc.  .  . . .. 

Par-Metal  l^rodurt*  i  orporatlon . 

Park  Metalaare  Co..  Inc . 

Patton-Mactiayer  Co . 

Phalo  Plaetlca  Corporation . 

PIk  .Manufa4*tiirlnit  Co..  Inc . 

PlaMkon  IHvlaloa.  Ubhy-Owenit-iord 


Pfdamd  Kle«*tronlca  t'orp4»ratlon - -  - - 

Pol>te<*hnlc  Rcwearch  A  l>e>elopment  to.. 

Potter  instrument  Co.,  Inc . 

l^<-l(*lon  .%pparataM  Co..  Inc . 

Ih^'lHlon  Metal  Product*  Co.  of  Malden.  . 

Precision  Ihfcper  Tube  Co . . 

PreMto  lle<“Oidlna  Corporatloo . 

Proaretwive  Manufacturlnir  Company.... 
Pyramid  Klectric  Co . 


Oitaker  City  tiear  Work*. 


Ka4lio  t'«»re*.  Inc  .  SI* 

Radio  Corp.  of  .\mertra  „  .... 

Ht,  S3.  M5.  S6S.  Back  <  over 

Radio  Material*  Corporation .  16d 

Radio  Receidor  t'ompaay.  Inc .  IWJ 

Radio  Hire  TelevUloo.  Inc .  JJ* 

Rahm  Instrument*.  Inc .  33b 

Rallwa>  Kvprrm*  .%Kency. 

.\lr  Rxpre**  IMiImIob .  3(lV 

RawMHi  Ktectrieal  Instrument  Co . .  .  3^ 

Raytheon  Maaufactnrtnc  Co . 145,  34? 

R-H-M  INvlslon.  Knaex  Wire  Corp .  155 

Keevee-HolTman  Corporation . 340 

Remler  Company.  I.td .  335 

Republic  Coil  A  Metal  Mill*.  Inc .  41 

Re*del  Knslneerinc  .  343 

ReNlutunce  Product*  Co .  305 

Rei  ('onM»ratlon .  314 

Res  Rheostat  Co .  310 

KabinMon  .4\latloa.  Inr .  154 

Runcel  Cord  A  M  ire  Co  .  343 


Hamco  Product*  Company . 

Sansamo  Klectric  t'ompany  . 

Sarkes  Tartian.  Inc . 

S«‘hweitxer.  Inc..  Peter  J . 

H«*lentlHr  Klectrie  IMv.  of  “S'* 

Corruaated  4|uenched  Oap  Co . 

Mclentllfr  Kle<‘tronle  laihonU^wriea,  Inc... 

He«‘on  .Metal*  C  orporation . 

Servo  t'orporation  of  .America . 

Se««l(»n*  Cl<M>k  Company.  Timer  IMv . 

Shallcnm*  Manufacturing  Co . 

HUnna  InMtriiment*.  Inc  . 

Signal  Kn^lneerinir  A  -Mfit.  Co . 

HlmpH4>n  Klectric  Company . 

Sola  Klectric  Company . 

S<»ren**en  and  Company.  Inc . 

Honthwe*tem  Indutdrlal  Mectronica  Co.. 

Specialty  Battery  t'ompany . 

Speer  Reslster  t'om . 

Sperry  <i>mtH'ope  Co . 

Spincraft.  Inr . 

Spramie  Kle<*trie  Company . 

Stackpole  t'arbon  Co . 

Stahl.  Inc..  Michael . 

Stalnle*M.  Ine.  . 

SlandanI  Hectric  Time  Co . 

Standard  Pleto  Company . 

Standard  Pmiiird  St^  Co.  . . 

Standard  Tranttf<»rmer  Corp .  . 


Star  Stainie**  Screw*  Co . 

Statham  laboratories . 

Staver  Company.  lncorp«>rated . 

Ste\enH  .\mold.  Ine . 

Steven*  Mf*.  t'o..  Ine.,  Oeo . 

Steward  Manafacturinjr  Co.,  1>.  M . 

Stoddart  .\lrenift  Radio  Co . 

Stokes  Machine  Co..  F.  J . 

Stupakoir  Ceramic  A  Mfir.  Company.... 

Superior  Klectric  t'o . 

Superior  Steatite  A  Ceramic  Corp . 

Superior  Tube  t'ompany . 

Sylvania  Kle«'tric  Product*.  Inc  . 77,  151. 
Synthane  t'orporation  . 


Taylor  Mbre  Co .  15A 

Tektronix.  Ine.  . 

Tel-InHtniment  Co.,  Inc .  3I,<( 


FIRST  WITH  TEFLON 


CHEMELEC 


Hermetically  Sealed  Transformer  Terminals 

(pot«fiH  p*ndi*a) 

One-pin  to  9-pin  Miniatures  for  hermetically  sealing  AF,  AG,  AH,  and 

AJ  size  transformer  cases,  specification  MIL  T-27.  (Larger  sizes  soon 

will  be  available). 

O  Exclusive  (patents  pending)  fused  hermetic  seal  between  TEFLON 
and  metal,  capable  of  holding  a  vacuum  for  sustained  periods. 

O  Withstand  severe  mechanical  shock  and  vibration  and  thermal 
shock.  No  strain  point  as  with  fused  glass-to-metal  or  ceramics- 
to-metal  seals. 

O  Facilitate  assembly — no  breakage  hazard. 

O  Complete  absence  of  DC  plating. 

O  Serviceable  at  temperatures  from  —  1 50°F.  to  -f-  525'’F.  with  negligible 
change  in  electrical  characteristics. 

O  TEFLON  Moldings  have  surface  resistivity  of  3.5  x  IQi)  ohms, 
loss  factor  less  than  0.0005,  dielectric  constant  2.0  (60  cycles  to 
30.000  megacycles). 

•  Zero  water  absorption.  I'naffected  by  extreme  humidity,  corrosive 
atmospheres  or  fungus.  Chemically  inert.  Non-flammable. 

Write  for  catalog  No.  CT-409. 

*du  Font’s  trademark  for  its  tetraJOsoroethylene  resin. 


UNITED 

STATES 

GASKET 

COMPANY 


FlVOROCAIIONj^ 
PRODVCTS  OIVISIM 

600  N.  10TH  STRUT,  CAMDRN,  N.J. 

FOMMOST  FAMtCATORS  OP  'TIPION" 
AND  OTHCR  PIUOROCARDON  PIASTICS 
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Precision  Apparatus  Co.,  Inc. 

^  92  2T  HOMAGE  HAffOtNC  BUO 

:  ELMHUMSr  to  N  Y. 


TH^ronlc*  Lttbormtory,  inr . 

Teles,  Klertro-Arovetlr  Dtslsloa. 

Tennejr  Rn^AeeiinK.  Inc . . 

Thompfion  Products.  Inc . 

Tnuisco  Prodocts.  Inc.  . . 

Tmnslcoll  Corpomtion  . 

Timnumdlo,  I4d . . 

Trlnd  Tronsformcr  Mfn.  <'o . 

Tunff-Hol  Klectric.  Inc . 

Turner  Company . 


PRiasioN"  CItSO 
CATHODI  RAY 
TUBE  TESTER 


I’clnlte  Co . . 

l  innet  Compnny,  (ieonre . 

t'nlea  CnrMde  Cnrt>on  Corp., 

Bnkellte  Compnny  . 

Cnlon  Carbide  i  f'arbon  Corp., 

Unde  Air  Product!*  IHt . 

I’nited  Htateii  Ganket  Company. 

Cnited  Transformer  Co . I 

I'niversal  Chain  Co.,  ln«- . 


.  ses.  SSS 

.  991 

Sei'ond  C'over 
.  2S4 


Varflex  Corporation  . . 

%'eeder>ltoot,  Inc . 

VIctoreen  Instrument  Company 
Vulcan  RIectrIc  Comimny . 


Waldes  Kohlnoor,  Inc . 

Ward  I.eonard  Electric  Company . 

Ward  Products  Corp . 

Warren  Wire  Company . 

Waterman  Products  Co.,  Inc . 

WeUer  Electric  Corp . . 

Western  Gold  ft  Platinum  Works . 

Wentlnffhouse  Electric  Corp . M. 

Wesion  Electrical  Instrument  f'orp-  • . 

Hlieeler  Instated  Wire  Co..  Ini* . 

White  Dental  Mfc.  Company.  H.  h... 

W'hitehead  Htaminnc  Compojiy . . 

Wlilteo,  Inc . 

Wilcox  Electric  Company . 

Williams  ft  Co..  C.  K . . 

W'llton  Tool  Mf«.  Co . 

Winchester  Electronics  Incorporated 
Workshop  Assoi'lates.  Inc . 


IN  niiD. 
UlftWARCHOUSE 
Tsatt  CR  TuUri 
without  remoTsl 
froa  chatiii  or 
carton! 


/iiphar  Mills.  Inc 


PRtlKKSSION AI.  .SERVICES 


A  complete  and  self-contained  Electronic  Instrument. 
Incorporates  a  TRUE  BEAM  CURRENT  Test  Circuit. 
Checks  overall  electron-gun  performance  for  propor* 
tionate  picture  brightness.  Additional  tests  for  KceU 
erating  anodes  and  deflection  plate  elements. 

The  Precision  CR-30  should  not  be  confused  with  mere 
adapters  connecting  to  ordinary  receiving  tube  testers 
which  were  never  designed  to  meet  the  very  special- 
iied  needs  of  Ch  tube  checking.  Similarly,  it  is  not  to 
be  confused  with  neon-lamp  units  or  similar  devices  of 
limited  technical  merit  and  which  do  not  check  all  CR 
tubes  or  all  tube  elements. 


SKARCHUGHT  SECTION 
( Classx^cd  Advertising) 

KM  PI.OVMEXT 

Po.s>iti(inH  Vacant  . 

Wantcil  . 

Selling  Opportutiitiea  Wanted . 

SPFriAI.  SERVICES 

Contract  Work  . 

lU  SINFSS  OPPORTCXITIES 
Offered  . 


GENERAL  AND  TECHNICAL  SPECIFICATIONS 
it  Tests  AM  Modtrn  Cathode  Ray  Tubes.  Tests  AM  CR 
Tuba  Elenanls:  Not  iust  a  limited  few. 
ie  Frtf-Paint  14  Ltvtr  Cltment  Stiactian  Systan.  inda- 
pendent  of  multiple  base  pin  and  floating  element 
terminations,  for  Short,  Leakage  and  Quality  Tests. 
ir  True  iaam  Currant  Tast  Circuit  checks  all  CR  Tubes 
with  Electron-gun  in  operation.  It  is  the  Etactran  Baam 
(and  NOT  total  cathode  emission)  which  trKes  the  pat¬ 
tern  on  the  fKe  of  the  CR  tube.  The  significance  of  the 
above  rests  in  the  fKt  that  Beam  Current  (and  picture 
brightness)  is  primarily  associated  with  the  condition 
of  the  eanttr  of  the  cathode  surface  and  not  the  overall 
cathode  area. 

if  Valtagt  Ragalattd.  Brldga  Type  VTVM  affords  super¬ 
sensitive  tube  Quality  indications  and  positive  check 
of  low  current  anodes  and  deflection  plates. 
ir  MIcra-llM  Valtagt  Adfustiiient  Meltr-nMlttrtd  at 
filament  supply. 

if  Accuracy  of  test  circuits  closely  maintained  by  use 
of  fKtory  adjusted  internal  calibrating  controls;  plastic 
insulated,  telephone  type  cabled  wiring;  highest  qual¬ 
ity.  conservatively  rated  components. 
if  Built  In.  High  Spued,  Ralltr  Tubt  Chart. 
if  Test  Circuits  Transformer  Isolated  from  Power  Line. 
it  AH"  Full  Visitn  Meter  with  scale-plate  especially 
designed  for  CR  tube  testing  requirements. 


ADVERTISERS  INDEX 

Adclman.  Nat  . 

.Admiral  Con^'^ration  . 

Airborne  Instrumtiits  I.aboratory,  Inc . 

Amber  Co . 

American  Electrical  Sales  Co . . . . 

American  Electronics . 

Applied  Science  (*orp.  of  Princeton . 

.^^ma  Coiporation  . 

Arrow  Sales.  Inc . 

Barry  Electronics  Corp . 

B  &  B  Distributors . 

Bendix  Aviation  Corp . 

Berkeley  Scientifle  Corp . 

Berkley  Electric  Co.,  Inc . 

Blan  . 

Buonton  Radio  Corp . 

C  &  II  Sales  Co . 373, 

California  Institute  of  Technology . 

Capehart-Farnsworth  . 

Chance  Vought  Aircraft,  Div.  Cnited  Air¬ 
craft  ,Corp . 

Chase  Electronics  Supply  Co . 

Columbia  Electronics,  Ltd . 370, 

('ommunications  Equipment  Co . 365, 

Compass  Communications  Co . 

Com|K>nents  Supply  ('o . 

('ontrul  Instrument  Co..  Inc . 

Convair  . 

Cornell  Aeronautical  {..aboratory;  Inc . 

*''rnell  Diihilier  Electric  Corp . 

Cottone  &  Co.,  . 


SERIES  CR'3B-ln  hprdwood,  Uptred  portpblu  case. 
17V4i**  I  13W**  I  BVa**.  Complete  with  stan^rd  12  pin 
tube  cable  and  universal  CR  Tube  Test  Cable. 

Shipping  Weight:  22  Iks . Net  Price:  $tt.7S 

See  the  new  Ct-JO  en  disploy  or  teoding  electrenie 
eqyipmeni  dittriheters,  floe*  your  orders  now  to  cssvro 
•oeliost  poesihh  delirory. 


Credda,  Inc . . . 

Eastern  Telephone  Co . 

Edlie  Electronics  Inc . 

Electronic  Trading  Co . 

Electro  Impulse  l.aboratory .  370 

Electronic  Engineering  Co.,  of  Calif .  345 

Electronic  Expediters .  381 

Electronic  Spec.  Supply  Co .  384 

Electronic  raft,  Inc . 

Engineering  Research  Assoc.,  Inc .  349 

E  P  C  O . . 

Forest  Sales  Co.,  Inc .  381 

Freeland  Products  Co .  382 

General  Electric  Company .  346 

General  Motors  Corp..  AC  Spark  Plug  Div.  350 

(ilobe  Trading  Co . 373,  385 

(joodyear  Aircraft  Corp . 349 

Greene,  Leonard . 382 

Hall  Electric.  Ltd .  376 

llarjo  Sales  Co .  384 

Uarmar  Co.,  The .  358 

I.  B-  . . 

Instrument  Associates  .  361 

Interstate  Appliance  Co.,  Inc .  385 

Jacobs,  Rene  M . . .  377 

J.  S.  H.  Sales  Co .  380 

Kato  Engineering  Co .  377 

Key  Electronics  Div .  378 

Kings  (\»iinty  Machinery  Exchange 

373,  384.  385 

Ixctroiiic  Re**earch  laboratories . 354,  355 

Liberty  Electronics,  Inc . 364 

Life  Electronics  Sales .  381 

Lowenthal  Co..  T.  R .  377 

Magnetic  .\mplifiers  Inc .  346 

Maritime  International  Co .  378 

Maritime  SwitchlM*ard  .  374 

Maxson  ('t»ri>..  The  W.  L .  348 

McNeal  Electric  &  Equipment  Co .  376 

Melpar  Inc . 

Metnqnditan  Overseas  Supply  Corp .  383 

Michigan.  I'niversity  of .  353 

Minnes<!ta.  University  of .  351 

M.igull  Co..  Inc.,  Alexander .  362 

Monmouth  Radio  Laboratories .  372 

Norman  Radio  Distributors.  Tnc .  375 

Northrop  Aircraft.  Inc .  353 

Norwootl  Appliance  Co .  375 

I*hotocnn  Sales  .  376 

Powell.  Harold  H .  374 

Preci'^ion  Electrical  Instrument  Co .  385 

Radio  Development  A  Sales  Co . ^ .  384 

Radio  &  Electronic  Surplus .  382 

Radio  Ham  Shack.  Inc .  360 

Radio  Sundiis  Corp .  371 

Rand  Corporation,  The .  352 

Relay  Sales  .  368 

Reliance  Merchandising  Co . 366 

Roberts.  R.  1 .  345 

Role  Ele*.tronics  Inc .  382 

Rotary  Electronic  Sales .  381 

Rump  ('o..  David .  382 

Sandia  C<»rp .  353 

Scripps.  W.  E .  380 

Servo-Tek  Products  Co.,  Inc .  363 

Signal  (\>rps  Center  A  Fort  Monmouth  350,  352 
Tab  387 ,  388 

Technical  Radio  Parts  Co .  372 

Telemarine  Communications  Co .  383 

Tracerlab  Inc .  352 

Universal  General  Corp .  359 

Universal  Marine  A  Mfg.  Corp .  379 

Unique  Kiln  Co .  385 

West  Region  Electronics .  384 

Western  Electric  Co .  357 

Western  Engineers  Ltd .  385 

Weston  (..aboratories  .  380 

Wilcox  Electric  Uo .  352 

W'ilgreen  . 356,  357 

Wolf  Co..  Edward .  375 

Workshop  .\s$oci.'.tes  .  352 
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it  may  be 
precious  scrap! 


it’s  needed  to  make  STESL! 

One  half  of  all  the  raw  materials  used  in  steel  production  is  scrap. 

Today,  the  mills  aren’t  getting  enough  iron  and  steel  scrap  to  keep  up  with 
greatly  increased  steel  prMuction. 


SMAm  SAYS'. 

fMPmNse 

4m^sawp 
jom... 


NON-FERROUS  SCRAP 
NEEDED,  TOO! 


AND  WHAT  IS  SCRAP? 


Scrap  is  many  things.  Here  are  three: 

1.  the  “left-overs”  of  iron  and  steel  pro¬ 
duction,  fabrication  and  machining. 

2.  junked  autos  and  old  farm  machinery. 

3.  obsolete  iron  and  steel  equipment  in 
factories,  such  as  old  machinery, 
tools,  dies,  jigs,  fixtures,  chain, 
valves,  etc. 

But— the  “left-overs"  are  not  great 
enough  today  to  fill  the  unprecedented 
demands  for  steel  production. 


And,  with  replacements  scarce,  less 
junked  autos  and  farm  machinery  have 
entered  the  scrap  supply  lines. 

So — only  by  digging  out  all  the  never- 
to-be-used  odds  and  ends  of  broken, 
worn-out,  and  obsolete  factory  equip¬ 
ment  . . .  can  mills  and  foundries  get  all 
the  scrap  they  need. 

If  they  don’t  get  it,  steel  production 
rates  may  be  severely  hampem  . . .  and 
our  country's  effort  to  nuintain  military 
strength  and  civilian  economy  at  the 
lame  time,  will  be  crippled. 


h's  .YOUR  Job  to  Furnish  Moro  Scrap 


Institute  a  steel  scrap  salvage  program  in  your  plant.  Appoint  one  top 
official  in  your  company  to  take  full  responsibility.  Have  him  consult  with 
your  local  Scrap  Mobilization  Committee  and  local  scrap  dealers.  The  nearest 
office  of  the  National  Production  Authority,  Department  of  Commerce,  can 
tell  you  who  your  local  Scrap  Mobilization  chairman  is. 

Do  this  now.  Write  for  a  copy  of  the  booklet,  “Top  Management:  Your 
Program  for  Emergency  Scrap  Kecovery”,  to  Advertising  Council,  25  W. 
45  St.,  New  York  19,  N.  Y. 


Tkim  mdcrrtiammsmmi  I*  m  im  the  mmtimmml  imimremt,  hff 
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Index  to  el6CtrOniCS  volume  XXIV 

January  to  December  issues,  inclusive,  1951 

McGraw-Hill  Publishing  Company 

330  West  42nd  St.,  New  York  City,  18 


A-i.'  null  indUetor,  Prommer . Oct 
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Floating-core  capacitor  afe  system. O't  270D 
Flow  control.  photoelectric.  batch 

Integrator  . Jan  I7*P 

F-M  and  tv  station  costs.  Singleton .  Mar  IM 
Focusing,  for  ert,  using  p-m  devices 
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Government  plans  industry  support. 

Whichard  . June  83 

Grading  grinding  wheels.  Dustin... Apr  115 
Graphic  recorders  with  fixed  styli. 

Bark  . Mar  182D 

Grinding  wheel  grader,  using  Stro^- 

conn  . Apr  115 

Growing  quartz  crystals  for  military 

needs.  Walker  . Apr  88 

Gui'led-missile  computer  (front  cover) 

Apr  138 


H - 


Heat  measuretiieiits  on  limping  hog 

aid  medical  research . 

Heater  hum  in  ampliflers . Detr 

Heating,  electronic,  tube  environment 

for  . 

High -current  dual-pulse  physiologic 
stimulator.  Sandow  A  Mostofaky . Nov 
High-deflnition  black-Hiid-whlle  tele¬ 
vision  system  . J»)) 

High  fldelity  with  small  encloaurea.Dec 
High-frequem  y  measurements  (book 
review)  Debenbaum  A  Rockett .. Sept 
High-frequem  y  meaaurementa  (com¬ 
ment  on  152D  Sept  51)  Hund.  .  .  Nov 
High-power  uhf-tv  klystron,  Vanan 

Aaaociates  . 

High-speed  frequency  counter..  ..Deo 

High-speed  sampling  techniques,  Shep¬ 
ard  . Aug 

High-temperature  adhesive-tape  resis¬ 
tors  . Sept 

High-voltage  pulse  power  supply. 

Brown  . May 

Highly  stable  v-t  voltmeter, 

Home-heating  control  modlflcation. 

. . July 

Honzuntaliy-polarlzed  omnidirectional 

antenna.  Brasse  A  Thomas . July 

Horn  antennas  for  television.  Morgan 
Oct 

How  to  produce  good  instruction  man¬ 
uals.  Anthony  . Sept 

How  to  set  up  an  instruction  manual 

department,  Anthony  . June 

Hygrometer,  photoelectric,  uses  mag¬ 
netic  amplifler  . Nov 


218D 

114 


152D 

154D 


112 

2S8D 

1840 

142D 

171D 

*8 


108 

1380 


IDA.  desk-type  differential  analyzer 
Aug 

Ignition  cable,  with  diatrlbuted  resist¬ 
ance  . 

Ignitroii  rectiflera  far  electric  railroads 
Apr 

Imi»edance  compensation,  Boucherot 

circuit  . May 

Impedame  matching,  by  network  de¬ 
sign  charts . Sept 

Ininedance  matching,  theoretical  liml- 

tationa  . 

Iinpedan«'e  measurement  at  audio  fre- 

<|uencies,  Klipech  . Aug 

Impedance  measurement,  by  sweep 

technique  . Aug 

Implosion  effeq  on  tv  picture  tube.  Apr 
Improved  antenna  pattern  meaaure¬ 
ment  facilities.  Scheldorf . Mar 

Improved  high-frequency  cable.... Nov 
Improved  piUae  atretcher.  Cralb-.June 
Improved  Bamberg  vacuum-tube  ac¬ 
celeration  pickup . Feb 

Improved  sync  (comment  on  114  Jan 

51).  Friel^rn  . Sept 

Improved  telephone  set . . . June 

Improved  terratex  . July 

Impioved  vertical  aynckronizing  aya- 

tern,  Mosea  . Jan  114.  Sept 

Improving  a  flim-camera  chain.  Audi¬ 
tors  . Dec 

Improving  induatrial  control  design. 

Vedder  . May 

Improving  loudapeaker  response  with 

motional  feedback.  Tanner . Mar 

Improving  program  limiter  perform¬ 
ance.  Howe . Sept 

Increased  safety  for  safes.  Forbes. June 
Incremental  delay  pulse  generator. 

Montgomery . Feb 

Independent  control  of  selectivity  and 

bandwidth.  Villard  . Apr 

1n<1uctance.  of  woven  resistors ....  Sept 
Induction  heater.  78-mr.  for  metal 
sputtering . Apr 


218D 
204D 
184D  • 
208D 
133 
234D 
138D 


USD 

USD 

188 


83SD 

284D 

188D 

323D 

103 

104 
143D 


S80D 

12« 
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39S 


Induotiun  heHtiog  tube  •election  lor 

Sept  188U 

Inductor,  diatributed  capacitiince  of 

'  Nov  224D 

Industrial  control,  design  improvement 

May  104 

Industrial  control,  thyratron  circuit 

design . Mar  103.  Apr  804D 

Inuuittnal  metal  detector  design. 

Schafer  . Nov  86 

Industrial  tnstlmulus  color  matcher. 

Bentley  . Aug  102 

Inexpensive  analog  computer . Feb  124D 

Interference.  adjacent*cbannel.  re> 
ceiver  and  transmitter  to  eliminate 

July  102 

Interference,  on  tv,  from  receiver. . Nov  122 

Internal  television  receiver  interfer¬ 


ence.  Amos  &  Heiser . Nov  122 

Intrusion  alarm  system . Sept  216L> 


Instantaneous  peak  voltmeter . June  216D 

Ionospheric  cross  modulation,  Mather 

Sept  252D 

It  is  to  laugh  (comment  on  65  June 

50i,  Armstrong  . Jan  136D 


j - 


Junrtion  transistor,  Fink  A  Jurgen 

Nov  82 


- - K 


Klystron,  high-power,  for  uhf-tv...Oct  117 
Klystron,  multiplexing  with  cavities 

Sept  112 

Klystron  television  transmitter. .  .June  108 


L - 


L<atest  d«*veIopments  in  ultrasonics. 

L«aufer  . Mar  82 

Lattice-type  crystal  filter,  Lowrie..Apr  129 

Level  Indicator,  magnetic . July  178D 

Lifeboat,  radio-controlled  . Aug  136D 

Light  detector,  neon-diode,  relaxation 

oscillator . Jan  180D,  Mar  326D 

Linear  discriminator  for  f-m  telemeter¬ 
ing,  81oughter  &  Kills . June  113 

Load  sharer  for  welder  tgnitrons. 

Chute  . Feb  71 

Lock,  servomechanical.  for  safes.  .June  138D 

Locked-tn  oscillator  for  tv  sound,  Cor- 

rington  . Mar  120 

Logarithmic  counting  rate  meter.  - 

Goodyear  . July  208D 

Loose-leaf  Electronics?  (comment  on 

154D  Apr  61) . Oct  832D 

Loran.  Argyle  . Oct  332D 

Loudspeaker,  direct-coupled  to  cath¬ 
ode-follower  . Nov  118 

Loudspeaker,  improvement,  with  mo¬ 
tional  feedback . Mar  142D 

Loudspeaker.  R-J,  using  small  enclos¬ 
ure  . Dec  200D 

Low-reflection  picture  tubes,  Szegho. 

Amdursky  &  Reed . Jan  97 

Luxemburg  effect,  KYW-WRVA  obser¬ 
vations  . Sept  252D 


M 


Magnet  current  regulator.  Nygard 

Dec  122 

Magnetic  attenuator . Nov  2701) 

Manual,  inatructlon.  organising  a  de¬ 
partment  . June  100 

Manual,  instruction,  for  equipment 

.Sept  88 

Material-saving  picture  tube,  Swedlund 

A  Saunders  . Apr  lis 

Maxson.  not  Maxon  (correction  to  102 

Oct  50)  . Ian  262D 

Measurement,  of  nonlinear  devices,  bv 

voltmster  ammeter . M;ir  2400 

Measuring  distributed  capacitance  of 

colls,  Connor  . Nitv  2240 

Measuring  flyback  filament  voltage. 

Cantor . Sept  2240 

Measuring  maximum  frequency  devia¬ 
tion.  Rockwell . Dec  248D 

Measuring  muzzle  velocity . luly  180D 

Measuring  power  factor  of  low-loss  di¬ 
electrics.  Dalke  A  Powell . .\ug  2240 

Measuring  thickness  of  thin  coatings 

by  backscattering  . Apr  226D 

Measuring  vector  relationships.  Tu 

July  124 

Medical  electronics.  Montgomery.  .July  1520 
.MKRB-tuhe  scanner  for  sampling 

Aug  112 

Meta!  detector,  design  criteria . Nov  86 

Metal  detector,  industrlai.  type  survey 

June  84 

Metal  detector,  for  lr>gs  and  Iron  ore 

Mar  88.  Oct  S30D 

Metal  evaporator  uses  high-frequency 

heating.  Picard  A  Joy  . ..Apr  126 


Meteorology,  robot  weather  station. Aug  282D 
Meier,  dynamometer,  using  d-c  ampli¬ 
fier  . Jan  112D 

Mica  subsutute,  improved  terratex 

July  196D 

Microphonics,  subminiature  tubes 

(cover)  . Feb  122D 

Microscope,  siectron.  permanent-mag¬ 
net  type . Jan  86 

Microscope,  using  television  link..  Mar  142D 
Microwave  generator  with  crystal  con¬ 
trol,  Marshall  . Nov  92 

Microwave  radar  antenna,  Cbait...Mar  1U3 

Military  electronic  equipment . Mar  87 

Military  requirements  for  submlnlature 

tubes,  Fahnestock  . * . Apr  108 

Millimeter  waves  (survey).  Pierce.. Jan  66 
Millimicrosecond  oscillography,  Yu. 

Kallmann  &  Cbristaldi.  .July  106.  Oct  S28D 
Miniature  radar  transponder  beacon. 

Butts  . Sept  104 

Miniature  traveling-wave  tube,  Adler 

Oct  110 

Minimum-loss  matching  pads  (refer¬ 
ence  sheet  1,  Bregar . Feb  118 

Mixed  (comment  on  65  Dec  50)  Lester 

Aug  306D 

Mixed  ferrites  for  recording  heads. 

Herr  . Apr  124 

Mixed-highs,  in  color  television  ...  Feb  92 
Mixer,  gated-beam.  using  6BN6  tube 

Oct  196D 

Mixer  harmonic  chart  (reference  sheet) 

Brown  . Apr  182 

Mobile  ionosphere  station . June  140D 

Mobile  transmitter  testing  set.  Kent 

Nov  106 

Mobilization  program,  summary  ...  Apr  82 
Modern  frequency-measuring  installa¬ 
tion,  Taylor  A  Rundquist . Mar  98 

Modified  butterfly  uhf-tv  converter. 

Slate,  Van  Duyne  A  Mannerberg.  .Oct  92 
Modified  Wallman  circuit  with  voltage 

feedback,  Shimizu  . June  2080 

Modulation,  audio  limit  amplifier  to 

reduce . Sept  108 

Modulation,  phase-to-amplitutle,  for 

broadcasting . May  115 

Modulator,  phase,  using  brldged-T. Sept  268D 
More  information  (comment  on  116 

Aug  48)  Baum . Oct  1540 

More  references  (correction  to  76  Sept 

50),  Stockman  . Feb  1360 

Motional  feedback  (comment  on  298D 

June  51)  Lowell  . D*»c  334D 

Motor,  servo  power  calculation ...  Mar  134 
Motor  control,  electronic,  for  knitt»«»' 

machine  . . . lun.  i36D 

Motor  control,  by  load-driven  tacho 

meter  . » . Apr  1360 

Motor  control,  remote  positioning  sys¬ 
tems  . July  92 

Motor  control,  for  wind-up  roll . Jan  105 

Multiple-channel  d-c  amplifier.  Gold¬ 
berg  . May  188D 

Multiple-output  predetermined  counter. 

Gerlough  A  Kaiser . Feb  12tD 

Multiplexed  broadcast  facsimile.  Hogan 

A  Smith  . Oct  97 

Multiplexing  kb’strons.  Firestone.  .Sept  112 


- N - 

Navigation  aid,  GCA.  automatic.  .  .  .Feb  82 
Navy  primary  standard  frequency 

meter,  Carroll  . Dec  172D 

Need  for  improvement  in  selenium 

rectifiers.  Cataldo  . Mar  182D 

Network  design  charts.  Foley . Sept  182 

Network.  L-type,  minimum-loss.  .  .  .Feb  118 
New  accuracy  in  speed-of-ligh*t 

measurements  . Jan  200D 

New  analog  computer,  Bosworth.  .  .Aug  216D 
New  cathode  design  improves  tube 

reliability.  Hill . Aug  104 

New  damper  diode.  Bareiss . .Oct  262I> 

New  high-speed  facsimile  system..  May  1600 

New  military  aids.  Staff . Mar  87 

New  Navy  radio  telescope  nears  com¬ 
pletion  . Apr  HOD 

New  photoelectric  register  controls. 

Chute  . May  92 

New  uhf  resnatron  designs  and  appli¬ 
cations.  Harris  . Oct  86 

New  version  of  Scherlng  bridge.  Jupe 

Feb  214D 

Noise  figure  standards . May  2HI> 

Nothing  new.  (comment  on  92  Jan  51) 

Ai>r  3061) 

Novel  application  for  neon  diodes. 

Gottleib . Jan  1800.  Mar  3260 

Novel  pressure-measuring  method.. Jan  1901) 

Null  indicator,  using  ert . t)ct  1861) 

Nylon  tulong  for  thermistors . Oct  2121) 


-  O 

Operation  of  electrodynamoineter  in¬ 
struments  through  amplifiers.  Hoover 

.Tan  122P 

Organ,  electronic,  neon-lamp . Jan  70 

July  152D.  July  270D.  July  278D 

Oscillator,  a-f  sweeping . Oct  114 

Oscillator,  blocking,  for  trigger  pulses 

Apr  19SD 

Oscillator,  with  constant  amplitude 

output  . July  1641) 

Oscillator,  c-w  or  pulse,  at  vhf . Anr  93 

Oscillator.  microwave,  crystal -con¬ 
trolled  . Nov  92 


UscUlator,  multivibrator,  to  simulate 

O-M  pulses . Apr  20UD 

Oscillator,  pressure-sensitive,  for  sta¬ 
biliser  . Feb  100 

Oscillator,  relaxation  thyratron,  music 

Feb  76,  May  152D,  May  294D 
Oscillator,  sine-wave  stimulator.  . .  .Apr  23VD 
Uscillator,  square-wave,  using  6BN6 

clipper  . July  128 

Oscillograph  fleld  plotter,  Susskind  A 

I’ernns  . Kept  HOD 

Oscillograph,  for  millimicrosecond 

pulses . July  106.  Oct  328D 

Oscillograph,  mulitple,  fur  strain  gages 

Sept  117 


- p 


Farallel-connected  magnetic  amplifier 

Nov  140D 

Pattern  cahulator  for  a-m,  Mather 

Apr  100 

Permanent-magnet  electron  micro¬ 
scope.  Kelsner  A  Zollers . Jan  86 

Personnel,  for  research . Dec  82 

Phase  angle,  shown  by  cro  display 

Feb  226D 

Phase  modulator,  bridged-T  type.. Sept  268D 

Phase-sequence  indicator . May  172D 

Phasemeter.  for  complex  voltage 

measurement  . July  124 

Phosphor-strip  tricolor  tube.  Fink.  .Dec  89 
Photo  radiation  patieins.  Goebel..  May  89 
Photoelectric  devices  and  applications 

Nov  200D 

Photoelectric  dew-point  hygrometer. 

Walker  . Nov  136D 

Photoelectric  neon  diodes  (comment  on 

180D  Jan  51),  Pallatx . Mar  326D 

Photoelectric  servo  control . May  118 

Photometer,  for  comparison  measure¬ 
ment  . Dec  92 

Phototube,  multiplier,  as  scintillation 

counter  . May  218D 

Phototube,  semitransparent  Sb-Cs.  .Jan  126D 
Physiology,  lapping  rate  of  animals. Nov  HOD 
IMckup,  transcription,  for  e>nergency 

use . June  200D 

Picture  generator  for  color  television. 

Burr,  Stone  A  Noyer . Aug  116 

Picture  tube,  electrostatic  focus... Apr  118 

Picture-tube  language . Dec  138D 

Picture-tube  performance.  Hoagland 

May  123 

Picture  tubes,  tests  for  aluminized 

July  140D 

Planned  placement  of  materials  and 

tools  speeds  wiring  (cover) . Dec  138D 

Planning  coll  production.  Sullivan.  .Mar  117 
Plans  for  compatible  color  television. 

Fink . Aug  90 

Plant  protection,  military  security 

June  88 

Plasmatron,  gas  diode,  grid-controlled 

May  106 

Plug-In  beam  . Nov  276D 

P-M  focus  devices  for  picture  tubes, 

James  A  Capodanno . Mar  94 

Pocket  ear,  tv  studio  cueing  with.. Nov  110 

Position  Indicator . July  178D 

Potentiometer,  r-f  microvolts . June  230D 

Power-density  to  field-strength  chart 

Aug  134 

Power-factor  measurement,  of  dielec¬ 
trics  . Aug  22tD 

Power  supply,  high-voltage,  pulsed. 

adjustable  . May  164D 

Power  supply,  regulated,  for  bias.  Dec  136D 
Power  supply,  regulated,  for  20-amp 

load  . A . Dec  109 

Power-supply,  termination  of  zero  im¬ 
pedance  . Aug  240D 

Power  supply,  vibrator,  for  railroads 

Mar  215D 


Precision  measurement  of  shaft  speeds. 

Riley  . Oct  104 

Precision  vr  tube  tester . Jan  174D 

Predicting  performance  of  uhf  and  shf 

systems,  Slusser  . June  116 

Pressure  measurement.  thermistor- 

thyratron  circuit  . Jan  1900 

Printed  circuits  (comment  on  178D  Aug 

51)  Shurley  . Dec  336D 

T'rinter,  for  circuits,  on  flat  or  curved 

surfaces  . Aug  1780 

Problems  In  mobile  tv.  Pores . Sept  136D 

Process  control,  ratio-product,  thyra¬ 
tron  . Jan  2020 

Production-line  frequency  measure¬ 
ments.  Kent . Feb  97 

I’roductton  planning  speeds  military 

orders.  Fahnestock . Julv  82 

Production  technique,  holding  Jig  used 

as  . Nov  220D 

T'rogress  in  dot-sequential  color  tv. 

Fink  . Feb  80 

Propagation,  effect  of  rain  at  shf.  .June  116 

I*ropagation.  light-speed  determina¬ 
tion.  by  microwaves . Jan  2000 

Propagation,  measurement,  automatic 

recorder  . Jan  75 

Propagation,  mobile  ionosphere  sta¬ 
tion  . June  1400 

Prot>agatlon.  at  uhf  and  shf . June  116 

T*ulse  generator,  synchronized,  for 

photography . Ort  1640 

T*ulse-Iength  measurement,  by  chrono- 

scope . Sent  120 

Pulse-sharpening  circuit . .Tuly  1620 

Pulse  stretcher,  delay  line .  June  129 

Pulse-width  discriminator,  Gerlach  A 

Schover  .  .June  105 
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usintf  transformer  to  extend 

range  . Nov  12( 

Q  multiplier,  cathode  follower  with 

feedback  . May  130 

Quartz  crystals,  by  artificial  growth 

Apr  90 

Quii'k-acting  optical  shutter,  Jup4*.  Dec  204D 


Kadar,  antenna,  special  polarisation 
Mar 

Kadar,  miniature  transponder  beacon 
Sept 

Radar  pictures  California  harbor#.. Oct 

Radar  test  generator,  Stu»l . Apr 

Radiation  detector,  usin,;  cadmium* 

sulfide  crystal . Aug 

Radio  to  save  lives .  .Aug 

Radioactive  snow  gage  t  ■  ..Feb 

Radioactivity  in  textii  m  4uqtion 
Jan 

R%dio-frequency  m:  •  .»*  .oineter 

June 

Radio  frequency  for  a  Hynchrocyclo* 

tron,  Pot^ . Not 

Radiographic  examination  of  tubes 
Nov 

Radiosonde,  cosmic-rav  research.  .  .Apr 
Ratio  and  product  control  by  shield- 

grid  thyratrons,  Spltser^ . Jan 

Receiver,  color  •companion,  field- 

sequential  . May 

Receiver,  conveiter  for  uhf-tv . Oct 

Receiver,  locaed-oscillator  f-m....Mar 
Receive*’,  mobile,  adjacent-channel  re- 

Jertjon  . Jan 

P*  '-eiver,  submmiature,  for  low  fre¬ 
quency  . July 

Receiver,  television,  damper  diode  for 
Oct 

Receiver,  television,  minimum  of  criti¬ 
cal  materials . Apr 

Receiver,  television,  p-m  devices. .  .Mar 
Receiver,  tv,  internal  interference.  . Nov 
Receiver.  26-mc.  fur  remote  pickup 
Sept 

Recorder,  for  counting  sparks  at  high 

voltage  . Nov 

Recorder,  graphic,  with  special  stylus 
Mar 

Recorder,  magnetic  tape,  with  ferrite 

heads  . Apr 

Recorder,  for  speech  study . Dec 

Recorder,  for  stress  and  strain.  ..  .Aug 
Recording,  magnetic-tape,  speed  con¬ 
trol  . July 

Rectifier,  ignitron.  for  railroad  traction 
Apr 

Rectifier,  selenium,  military  require¬ 
ments  . Mar 

Reducing  transmitter  out  time.  Green¬ 
wood  . July 

Refrigeration  for  amplifiers . Sept 

Register  control,  photoelectric,  side 

and  web-register . May 

Regulated  bias  supply.  May  A  Skalnlk 
Dec 

Relay,  thyratron-controlled.  design  for 
No 


103 

104 
13€D 

93 

125 

13CD 

98 

172D 

230U 

100 

184L> 

88 

202D 

110 

92 

120 

100 

138D 

262D 

84 

94 


244T> 

182D 

124 

94 

244D 

120 

1940 

182D 


136D 

258D 


Remote  control  of  positioning  motors. 

Chute  . July  92 

Remote  control,  stereo  television  view¬ 
ing  . Jan  1200 

Remote  pickup  broadcast  receiver. 

Kelley  . Sept  102 

Research,  basic,  in  the  Oefense  Dept 

Aug  82 

Research,  electronic.  In  emergency  pro¬ 
gram  . May  82 

Resistance-coupled  amplifier  band¬ 
width.  Uppmann . Jan  192D.  Apr  296D 

Resistor,  on  adhesive  tape . Sept  238D 

Resistor,  high-temperature . Sept  2380 

Resistor,  inductance  of  woven-type 

Sept  2800 

Resnatron.  uhf  amplifier . Oct  86 

Resonator,  wide-range,  for  vhf  and  uhf 

May  2000 

R-F  amplifier  for  uhf  television  tuners. 

Tyson  A  Welssman . Oct  108 

R-F  standard  capacitors  for  minute 

Increments.  Conner  . Oct  250D 

Rho  Phi  Epsilon  (comment  on  81  Mar 

51).  Goldsmith  . June  152D 

Robot  control  for  tv  transmitter.  July  1820 


Safeguard,  photoelectric  and  capaci¬ 
tance.  for  war  plants . Aug 

Safeguarding  production  of  military 

equipment,  Fahnestock  . June 

Sb-Cs.  Ag-CsaO-Cs  phototube  char¬ 
acteristics  . Jan 

Scale.  ele<*tronic.  using  straingage .  . Dec 
Scanner,  flying-spot,  for  television  film 
July 

Scanner,  f-m  type,  for  aampllng. . .  Aug 

Scarcity  of  engineers? . Sept 

Scintillation  counter,  high-speed.  .May 
Selecting  an  Industrial  trademark. 

Greenberg  . Oct 

Self-erecting  weather  station . Aug 


feelf-generaiing  accelerometera  Gutt- 

wein  A  Dranets . Oct  128 

Semiconductor  diodes,  Markus . Mar  112 

Servo  guider  for  solar  telescopes, 

Fowler  *  Johnson . May  118 

Sheet-folder,  uzing  photoelectric  re¬ 
lays  . Aug  138D 

Servo  power  calculations  (reference 

sheet),  Carlson . Mar  134 

Shimizu  amplifier,  modified  cascode 

June  208D 

Shop  shortcuts  . Jan  188D 

Shutter,  fast-acting,  using  image  con¬ 
verter  . Dec  204D 

Sideflre  helix  uhf-tv  transmitting  an¬ 
tenna.  Krause . Aug  107 

Signal  generator,  converter  for . Dec  118 

Signal-strength  analyser,  George.  .  .Jan  75 
Simple  phase-aequencs  Indicator,  Kauf¬ 
man  . May  172D 

Simple  trigger  generator.  Richards 

Apr  198D 

Simplified  antenna  pattern  plotting. 

MacDonald  . I>er  114 

Simplified  electronic  switch  for  oscillo¬ 
scopes.  V'an  Allen . Apr  1S8D 

Simplified  Cj  multiplier,  Harris . May  130 

Simultaneous  systems  (comment  on  7u 

Sept  50),  Schroeder . Mar  154D 

Sine  and  square  wavs  gsnerator  selec¬ 
tive  amplifier  (errata  on  120)  .  .  .  .Dec  50 
Jan  186D 

Single-input  attenuators  with  multiple 

outputs,  Ulrich  . Feb  200D 

Siting  microwave  antennas  by  hell- 
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mobile  equipment . July  102 

Fowler.  F.  K  .  A  Johnson.  Servo 

guider  for  solar  telescopes . May  118 

Frieborn,  J,  K..  Improved  sync  (com¬ 
ment  on  114  Jan  611 . Sept  323D 

Friede.  H.  A..  Washington  adopts  auto-  ' 

matic  c-d  warning  system . May  90 

Fromnier.  J.  C.  A-C  null  indicator. Oct  136D 


IlaniMin,  O.  B.  A  Kear.  Television 

tuteiii  pule  . Feb  84 

Harmun.  N.  F.,  Community  civil  de¬ 
fense  communications  plan  ....July  88 
Harris.  L>.  B.,  New  uhf  resnatron  de¬ 
signs  and  appiicationa . Oct  88 

Harris.  H.  Simplified  Q  multiplier 

May  130 

Hathaway.  J.  L..  A  Lafferty,  Televiaiun 

studio  cueing  ««tuipment  . Nov  110 

Haynes,  S.  S..  Automatic  eaUbratiun  of 

radiosonde  baroswitches . May  118 

Heiser.  W..  A  Amos.  Internal  television 

receiver  interference  . Nov  122 

Hekimisn.  N.  C..  Constant-amplitude 

oscillator  . July  184l> 

Kermanson.  C.  A..  Hull  A  Johnston. 

Stereu  television  for  remote  control 

Jan  120L> 

Herr.  R..  Mixed  ferrites  for  recording 

heads  . ....Apr  124 

Hervey,  F.  C..  Bombs  sway . June  1621) 

Hill.  £>.  M..  Wtde-band  converter  for 

signal  generator  . Dec  118 

Hill.  U.  K..  New  cathode  design  im¬ 
proves  tube  reliability . Aug  104 

Hirach.  C.  J.  A  Ia>ughren,  Comparative 

analysis  of  color  tv  systems . Feb  92 

Huagiand.  K.  A..  Picture-tube  perform¬ 
ance  . May  123 

Hogan.  J  V.  L.  A  Smith.  Multiplexed 

broadcast  facsimile  . Oct  97 

Holimann,  H.  IC..  Boucherot  compensa¬ 
tion  . May  2081) 

ll«>oper.  R.  F..  Student  answers  'Briton 

C  omment  on  2941)  Apr  61) . July  2721) 

Hoover,  W.  Q..  Operation  of  eiectro- 
dynanuimeter  instruments  through 

amplifier!*  . Jsn  122D 

Hopper.  A.  Ia.  Storing  video  informa¬ 
tion  . June  122 

Houie.  J  .  Wide-range  voltage  regu¬ 
lators  . Aug  2021) 

Howe.  D.  W,.  Jr..  Improving  program 

limiter  performance  . Sept  108 

Howe.  K.  M..  Home-heating  control 

m^Mlifliation  . July  171D 

Hull.  H.  K.  .lohnston  A  Hermanson. 

Stereo  television  for  remote  control 

Jan  120D 

Hund.  A..  High-frequency  measure¬ 
ments  (comment  on  152D  Sept  61)  Nov  164D 


Klipach,  P.  W.,  l>islortion  measure¬ 
ment  device  . Sept  17SL 

Klipach.  P.  W.,  Impedance  measure¬ 
ment  at  audio  frequencies . Aug  13hD 

Kluender.  K.  C.,  Utility  video  ampli¬ 
fier  . Sept  126 

Krelsch.  H.  W.,  A  Walker.  Speed- 

controlled  switch  . July  112 

Krause.  L.  O.,  Sideflre  helix  uhf-tv 

transmitting  antenna  . Aug  187 


haflerty.  R.  K..  Kxtended  W-meter 

measurements . Nov 

I.afferty.  R.  K..  A  HAthswsy.  Tele¬ 
vision  studio  cueing  equipment .  .  Nov 
(.Anger.  N.,  Wobble  organ  (comment 

on  «8  Feb  51) . May  162D.  May 

Lansalotti.  S.  J..  A  Danko.  Auto-semi- 
bly  of  miniature  military  equipment 
July 

lAperch.  W.  J..  To  all  tech  reps 
Aug 

laiufer.  A.  R..  lAtest  developments  in 

ultrasonics . Mar 

lAbenbaum.  M.  T..  A  Rockett,  High- 
frequency  measurements  (book  re¬ 
view)  . 8«pt 

I.eeds.  L.  M  ,  Automatic  tv  sync  lock 
July 

Lest*^.  J.  M..  Mixed  (comment  on  85 

Dec  50)  . Aug 

I.ewis.  A  I>.  M..  Strain-testing  railroad 

bridges  . Sept 

I.ingei.  F,  J..  Volinieter-ammeler  for 
determining  characteristics  of  non¬ 
linear  devices  . Mar 

Dippill,  K  H..  TV  i.M-elving  antenna 

measurements  . 

l.ippmann,  B.  A..  Reststance-coupled 
amplifier  bandwidth.  .  .Jan  192D.  Apr 
I,rMle.  T..  A  Dundovic.  Synchronised 

electronic  switch  ....  . May 

lAUghren.  A.  V.  A  Hirs<  h.  Comparativ«* 

an-ilysis  of  color  tv  systems . Feb 

Lowell'.  H,  H..  Motional  feedback  (com¬ 
ment  on  29SI)  June  51) . 

Ijowrie.  H  .  Lattice-type  crystal  Alter 
Apr 
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138D 
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Gaily.  S.  K..  Diaphote . Sept  324D 

Gardiner.  P.  C.,  Checking  calibration 

of  loop  antennas . Oct  1400 

Garner.  U  K..  Jr,  Square-wave  gen¬ 
erator  using  gated-beam  tube... July  128 
George.  R.  W.,  Signal-strength  ans- 

lyxer  . Jan  75 

Gerber.  E.  A..  Amplitude  of  vibration 
In  piezoelectric  crystals.  .Apr  142D. 

Sept  S28D 

Gerlach.  A.  A..  A  Schover,  Pulse-width 

disorimtnstor  . lune  105 

Gerlough.  D.  I^..  A  Ksiser.  Multiple- 

output  predetermined  counter ...  Feb  122D 
Gibson.  J.  E..  Flynn.  Skalnlk.  A  Reich. 
Auxiliary  current  alters  transistor 

characteristics  . Sept  1421) 

Gilbert.  J.  J.,  Submarine  telephone 
cable  with  submerged  repeaters 

..Tune  1841* 

Goebel,  G.  W.,  Photo  radiation  pat¬ 
terns  . May  89 

Goforth.  J.  L..  Speech  stretcher  for  lan¬ 
guage  studies  . Dee  94 

Goldberg.  E.  A.,  Step  multiplier  in 

gulded-misslle  computer  . Aug  12n 

Go!«lherg.  L.,  Multiple-channel  d-c 

amplifier  . .May  18SD 

Goldberg,  L..  ITniversal  direct-coutded 

differential  amplifier . ...Oct  128 

Goldsmith.  A.  V.  Rho  phi  Epsilon 

(comment  on  81  Mar  61) . June  152D 

Goodyear.  W’.  F.,  I^ogarlthmlr  count¬ 
ing  rate  meter . July  tO^D 

Gordon,  .1..  Variable  pulse  delay  for 

radar  ranging  . <^ct  100 

Gorllch.  P..  Another  first  (comment  on 

132  Sept  50) . Aug  152D 

Oottlelb.  I..  Novel  application  for 

neon  diodes  . Jan.  180D.  Mar  8281) 

Gr.aham.  J.  F.,  Automatic  a-c  bridges 

Feb  no.  Aug  soon 

Greenherg,  A.  S..  Selecting  an  indus¬ 
trial  trademark . Get  82 

Greene.  J.  r.  (^orrugated -waveguide 

hand-pass  filters  . luly  117 

Greenwood.  J.  H.,  Accurate  time  for 

broadcast  studios . June  97 

Greenwood.  J.  H..  Reducing  trans¬ 
mitter  out  time . Julv  16*D 

Gnttwein.  G.  K  .  A  Dranets,  S**lf.gen- 

erating  accelerometers  . Oct  120 


44 


Hanna.  R.  B.  Kincaid  A  Alden.  Static 
magnetic  memory  for  low-cost  com¬ 
puters  . Jan  108 


.lacoiis,  J.  E  .  Beam  stabiliser  for  in¬ 
dustrial  x-rays . Aug  125 

Jacobs.  J.  K..  A  Wilson.  X-ray  liqu.d- 

level  gage  . . f>ct  172I> 

James.  K..  A  Tapudanno.  P-M  focus 

ilevices  for  picture  tubes . Mar  94 

Johnson.  D.  S.  A  Fowler.  Servo  guider 

for  wdar  telescopes  . May  118 

Johnson.  E.  O.,  (Controllable  gas  diode 

May  108 

Johnston.  H.  R..  Hermanson  A  Hull. 

Stereo  television  for  remote  con¬ 
trol  . Jan  120D 

.Toy.  .T.  K.  A  Picard.  Metal  evaporator 

uses  high -freouency  heating . Apr  128 

.Tupe.  J.  H..  Electronic  control  of  ve¬ 
neer-peeling  lathes  . Apr  1S8D 

.Tupe.  .T,  H..  New  version  of  Schering 

bridge  . Feb  2t4D 

.Tupe.  J.  H..  Quick-acting  optical  shut¬ 
ter  . Dec  2040 

.Iu!*e.  J,  H  .  Unusual  photoelectric  ap- 

l>lications  . Nov  200D 

Jurgen.  R.  K.  Army  walkie-talkie  in 

mass  production  . ..May  94 

Jurwen.  K  K  .  A  Fink.  Junction  tran¬ 
sistor  . Nov  82 

.Turaen.  R  K..  Sound  waves  test 

cylinde*"  heads  . Grt  90 


Kaiser.  H.  R.  A  Gerlough.  Multiple- 

output  predetermined  counter.  ..  Feb  122D 
Kallmann.  H.  E.  Yu.  A  Christaldi. 

.Millimicrosecond  osolllography .  .  July  108 
Oct  32SD 

Kaufman.  A.  R..  Simple  phase- 

sequence  Indicator  . May  172D 

Kear.  F  G.  A  Hansi>n.  Television  totem 

pole  . Feb  88 

Keinath,  G..  Tracks  (comment  on  92 

Sept  61)  . Dec  342D 

Kelley.  A.  A..  Remote  pickup  broad¬ 
cast  receiver  . Sept  102 

Kelly,  G.  (*..  Distributed  amplifiers 

(comment  on  108  July  51) . Oct  S28D 

Kent.  G.  J..  Mobile  transmitter  test¬ 
ing  set  . Nov  108 

Kent.  G.  J..  Production-line  frequency 

messurements  . Feb  97 

Kincaid.  M..  Alden  A  Hanna.  Static 
magnetic  memory  for  low-cost  com¬ 
puters  . .Tan  108 

Kodis.  R.  D..  A  Shaw.  Crawler  delects 

gun-barrel  cracks  . Sept  92 

Knros.  L.  !«..  A  Schwarts.  Transistor 

frequency  modulator  circuit . July  130 

Kortman.  C.  M.  A  ShauU.  Compaxlng 

outputs  from  precision  time  stand¬ 
ards  . Apr  102 


M 


McAdam.  W.,  Tarpley  A  W’illlams, 

D-C  amplifier  with  reduced  zero- 

uffsef  . Aug  128 

Mct'affrey.  B.  I..  Datum  stabilizer  for 

radar-altimeter  surveying  . Feb  100 

McCaffrey,  B.  1..  Siting  raicrowav#  an¬ 
tennas  by  helicopter  . Sept  82 

MacDonald.  J.  K..  Simplified  antenna 

pattern  plotting  .  Dec  114 

.MacDonald.  W.  W.,  t'lvtl  defense 

communications  . June  84 

MacDonald.  W  W.,  Conservation  of 

critical  materials  . .  •  Apr  84 

MacDonald.  W  W,.  Washington  report 

Apr  82 

McGregor.  R.  B..  Feedback  (comment 

on  142  Mar  5U . June  298 

McKenzie.  A.  A  .  Automatic  broadcast 

program  monitor  .  Oct  1-4 

McKenzie.  A  A..  Defense  communica¬ 
tions  in  New  York  City . Feb  74 

McKenzie.  A.  A..  War-emergency  op¬ 
eration  uf  broadcast  stations  Aug  94 

McNaney.  J.  T.  Automatic  GCA.  .  . Feb  82 

Magnuski.  H..  Adjacent-channel  rejec¬ 
tion  receiver  . J»)* 

Mannerl»erg.  E.  F  .  .‘‘late  A  Van  Duyne. 
Mmltfied  butterfly  uhf-tv  converter 

G«  t  92 

Marcheltl.  J.  W..  Zahl  A  Plore.  De¬ 
fense  Department  plans  for  basic  re¬ 
search  . Aug  *2 

Markus.  J.,  Semiconductor  diodes.  Mar  112 
Marshall.  W.  F.  Microwave  generator 

with  crvstal  control .  Nov  92 

Mather.  G.  R..  Ionospheric  cross  modu- 

latton  .  •  -  Sept  252D 

Mather.  G,  H..  Pattern  calculator  for 

. Apr  108 

May.  J.  r..  A  Skalnik,  Regulated  bias  _ 

supply  . . .  -  •  Dec  188D 

Meacham.  L.  A  .  Electronic  music  for 

four .  Feb  78.  May  T62D.  May  194D 

Meahl.  H  R.,  Due  credit  (correction 

to  186  Sept  60) . Jsn  292D 

Mehrbach.  E..  A  Sayer.  UHF  transmit¬ 
ter  uses  beer-barre!  cavity . Dec  126 

Middleton.  R.  G..  Equivalence  (com¬ 
ment  on  1921)  .Tan  51) . Apr  2980 

Middleton.  R  G..  Even  more  quesay 

(comment  on  248D  Dec  60) . Mar  1640 

Middleton.  R.  G..  Thermal  shunt  (com¬ 
ment  on  178D  July  51) . Nov  844D 

Mitchell.  R  M  .  Audio  amplifier  damp¬ 
ing  . Sept  124 

Montgomery.  G  F,  Incremental  delay 

pulse  generator  . Feb  2»4D 

Montgomery,  (1.  P.,  A  Sulzer.  Wide- 
range  resonators  fsr  vhf  and  uhf 

May  200D 
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Monlcomcry.  L.  H  .  A  Ward.  Conatant- 
current  eioe-wave  ■timulator.  .  Apr  230L> 
MontKomety.  L.  H..  Medicni  electronica 

July  U2D 

Morsan.  D.  O..  Horn  antennaa  for  tele- 

vlaJon  . ^..Ocl  S4 

Morrill.  C.  D..  iMff^reniial  analyzer 

uaea  pluc*m  unira  . June  232D 

Moaes.  R.  C..  Improred  vertical  ayn- 

cbroDiiintc  ayatem . Jan  114,  Sept  123D 

Moatofaky,  D..  A:  Sandow,  Hiith-cur- 
rent  dual-pulae  phyaioioKic  atimu- 

lator  .  . .Nov  114 

Munzift,  A.  L..  Automatic  (Impedant  e> 
matching . Nov  340D 


Noyer,  H.  O.,  Burr  A  Stone,  Picture 

aen«-rator  for  color  teievlaion. .  Auk  IK 
Nygard,  J.  C.,  Magnet  current  regu¬ 
lator  . Dec  122 


Orman,  !.»  M..  A  tTallahan,  Barium  tita- 

nate  delay  llnea  . Dec  224D 


Pallatz.  H.,  Photoelectric  neon  diodea 

(curiiiiient  on  130D  Jan  Sl| _ Mar  324D 

Palmer,  W.,  Croaa-correlation . Apr  2li6D 

Perrine.  A  R.  A  Susakind,  Oaclllo- 

graph  field  plotter.  . Sept  140D 

Perry,  R.  K.,  Field -power  converaion 

(reference  abeeti  .  . . Aug  134 

Picard,  R.  U  A  Joy,  Metal  evaporator 

uaea  high-frequency  heating  ...  Apr  124 
Pierce.  J.  R..  Millimeter  wavea  (aur- 

veyi  . Jan  44 

Piore,  K.  H  .  Zahl  A  Marchetti.  Ue- 
fenae  l>«partment  plana  for  baalc  re* 

•earch  . Aug  82 

Pomerantz,  M.  A..  Coamlc-ray  radio- 

Honde  and  telemetering  ayatem.  Apr  88 
Ponierantz,  M  A.,  (ieiger-counter 

I'ulae  aimulator  . Apr  200D 

Purea,  E.  B.,  Problema  In  mcrbile  tv 

Sept  136D 

Pot^,  A.  J..  Radio  frequency  for  a 

aynchrocyclotron . Nov  100 

Powell,  K  C.,  A  Dalke.  Meaauring 
|K>wer  factor  of  low-loaa  dlelectrica 

Aug  224D 

Price,  R  L..  Electronic  awllch  for 
video  frequenciea  . Nov  184D 


R 


Radcliffe.  F.  E..  Traveling-wave  am* 

piifler  meaaurementa  .  . Aug  110 

Hatabeck,  G..  Tranalator  circuit  dealgn 

Dec  128 

Reed,  W  O..  Szegho  A  Amduraky. 

lAiJW-reflection  picture  tubea....Jan  97 

Reich,  H.  J..  Oibaon,  Flynn,  A  Hkalnlk, 
Auxiliary  current  altera  tranalator 

characterlatlcN  . .sept  142D 

Reianer,  J.  H.  A  Zollera,  Permanent- 

magnet  electren  inlcroacope . Jan  86 

Richardz.  R.  S.,  Simple  trigger  gen¬ 
erator  .  Apr  198D 

Riley,  O.  V..  Preolaion  meaaurement 

of  ahaft  Bpeeda . t>cl  104 

Robb.  K.  J.,  A  Winiama.  Frequency 
rharacterlatica  of  woven  reaiatora 

Sept  260D 

Roberta.  R.  8..  Color  code  (for  blnd- 

inga)  . Apr  154D.  Oct  8S2D 

Rockett.  F.  H.,  Jr.,  A  Lehenhaum. 
High-frequency  meaaurementa  (l>ook 

review)  . Sept  1B2D 

Rockwell.  R.  G..  Meaauring  maximum 

frequency  deviation . ....Dec  248D 

Itoaenthal,  L.  A..  Wide-range  sweeping 

oectMator  . Oct  114 

Rouah.  R.  O.,  Wide-range  electronic 

chronnacope  . •.  .  .Sept  120 

Hoylaton,  T..  Flat  reflector  for  uhf 

aysteraa  . M.  180 

Rubin,  8,  A  Bogge,  Gated-beam  mixer 

Oct  198D 

Rnndquiat.  E  C.,  A  Taylor.  Modern 
frequency -meaauring  Installation 

Mar  98 


.Sandow.  A..  A  Moatofaky.  High-Cur¬ 
rent  dual-pulae  piiysiologic  stimu¬ 
lator  . K* 

Saunders.  R.  Jr..  A  Swedlund.  Ma¬ 
terial-saving  picture  tube . Apr  118 

Sayer.  W.  H..  Jr..  A  Mehrbacb,  UHF 
transmitter  uses  beer-barrel  cavity 

Dec  128 

Scnafer.  C.  H..  Choosing  industrial 

metal  detectors  . June  84 

Schafer,  C  R..  loduairial  metal  ue* 

lector  design  .  ....Nov  84 

Scheldorf,  M.  W.,  Improved  antenna 

pattern  measurement  facilities  ■  Mar  llsD 
Schtllo,  T.  B..  Airborne  submarine  de¬ 
tection  aystema  . Aug  88 

Schlealnger,  K-.  Dot  arreating  improves 

tv  picture  quality  . Sept  94 

Scbover.  D.  8..  A  Gerlach.  Pulae-width 

discriminator  ..  . . June  106 

Schroeder,  A.  C..  Simultaneous  systems 

(comment  on  70  Sept  60) . Mar  154D 

Schwartz,  R.  F..  A  Koros,  Transistor 

frequency  modulator  circuit;  ...July  *  130 
Scroggle.  M.  G..  Highly  stable  v-l  volt¬ 
meter  . Dec  142D 

Scullln.  C.  H.,  A  Dailey.  Application 

of  tubes  In  besting  equipment.  .  Oct  214D 
Scullln,  C.  H-.  A  Oaitey.  Tube  selection 

for  heating  equipment . Sept  184D 

Seigle,  R.  K.,  Television  streaking  test 

set  . Nov  96 

Shauil.  J  M  A  Kortman,  Comparing 
outputs  from  precision  time  stand¬ 
ards  Apr  102 

Shau.  R  .  A  Kodis.  Crawler  detects 

gun-btrrel  rrat  ks  . Sept  92 

Shepard.  H.  R.,  High-speed  sampling 

technniuea  . Aug  112 

Shimizu.  S..  Modified  Wailman  circuit 

with  voltage  feedback . June  298D 

Shumard.  C.  C.,  A  Vance,  Supeiregu- 

lated  power  auppites . Dec  109 

Shurley.  F..  Printed  circuits  (tomment 

on  178D  Aug  61) . Dec  334D 

Singleton,  U.  C.,  F-M  and  tv  station 

coats  . Mar  114 

Skalnlk,  J.  G.,  Reich.  Gibson.  A  Flynn. 
Auxiliary  current  alters  transistor 

characteristics  . Sept  142D 

Skalnik,  J.  G..  A  May.  Regulated  bias 

supply  . Dec  134D 

Slate.  M.  W.,  Van  Duyne  A  Manner- 
berg.  Modified  butterfly  ubf-tv  con¬ 
verter  . Oct  92 

Sloughter,  G.  S.,  A  Ellis,  Linear  dis¬ 
criminator  for  f-m  telemetering. June  113 
Slusser,  E.  A..  Predicting  performance 

of  uhf  and  shf  systems . June  114 

Smith,  F.  R-.  Automatic  stabilization 
of  high-impedance  d-c  amplifiers 

.  Feb  124D 

.omith.  J.  W.,  A  Hogan,  Multiplexed 

broadcast  facsimile  ...  Oct  97 

Spitzer,  C.  F..  Ratio  and  product  con¬ 
trol  by  shield-grid  thyratrons.  .  .  Jan  202D 
Statt.  C.  J.,  A  Diehl.  Frequency  check¬ 
ing  of  mobile  equipment . Nov  188D 

Steiner.  F..  Design  formulas  (comment 

on  122D  July  50) . ...Aprl64D 

Sterling.  H.  T..  Extended  clasa-A  audio 

May  101 

.Stockman.  H..  More  references  (correc¬ 
tion  to  76  Sept  50) . Feb  184D 

Stone.  W.  R..  Burr  A  Noyer.  Picture 

generator  for  color  televialon . . . .  Aug  116 
Strassner.  R.  M..  Gas-diode  electronic 

organ . Jan  70,  July  1S2D.  July  270D 

July  278D 

.Stull.  K.  8.,  Radar  teat  generator .  .  Apr  93 
Sullivan.  C.  E..  Jr..  Planning  coll  pro¬ 
duction  . Mar  117 

Sulzer,  P.  (»..  Tuning  systems  employ¬ 
ing  ffedttack  amplifiers . Mar  252D 

Sulzer,  P.  G,,  A  Montgomery.  Wide- 
range  resonators  for  vhf  and  uhf 

May  200D 

Susskind  G.,  A  Perrins.  Oacillograrh 

field  plotter  . Sept  1400 

Swedlund.  I*  E.  A  Saunders.  Materl/vl- 

saving  picture  tube  . Apr  118 

Swingle.  J.  F.,  Jr.,  Filament  protec¬ 
tion  circuit  .  June  198D 

Sxegho.  G.  8..  Amdursky  A  Reed,  Low- 

reflection  picture  tubes . Jan  97 


T 


Talley,  D.,  Emergency  wire-line  to 

radio  circuits  . Mar 

Tanner.  R.  I.*.  Improving  loudspeaker 
response  with  motional  feedback 
_  Mar 

Tanner.  R.  L..  Theoretical  limitations 

to  impedance  matching . Feb 

To  ‘dey.  R  .  McAdam  A  Williams.  D-C 
Hinplifler  with  reduced  zero-offset 
_  Aug 

Tavlor.  H.  A..  A  Rundquiat.  Modern 
frequency  •  measuring  Installation 
Mar 

T^’i“kens.  R.  W.,  Capacitance-change 

viscometer  . Apr 

Thomas.  L.  R.  Vibrator  power  sud- 

plies  for  railroads . Mar 

Thomas.  R..  A  Brasse.  Horizontally- 
polarised  omnidirectional  antenna 
July 


195D 

142D 

284D 

128 

98 

114 

215D 

84 


Thomas.  T.  8.  E..  Dipole  formulas 

(comment  on  88  Mar  61) . Oct  t20D 

Trimmer.  J.  D..  A  Bevia  Spark  outage 
recorder  for  high-voltage  systems 

Nov  24iD 

True,  V'..  Automatic  impedance  matcher 

Dec  ;8 

Turner,  G.  E.,  And.  it  works  (com¬ 
ment  on  To  Jan  51) . July  274> 

Tyler,  J.  E..  Feedback  photometer 

speeds  light  measurements . Dec  91 

Tyson.  B  F..  A  Weissman.  R-F  am¬ 
plifier  for  uhf  television  tuners.  . Oct  104 


U 


Ulrich.  C.  W..  Single-input  attenuators 

with  multiple  outputs . .Feh  SOOD 

Updaie,  E..  A-M  or  f-m  for  British 

vhf  broadcasting  . *....Aug  15ID 


V 


Vuccaro,  A..  Emergency  broadcast 

pickup  head . ....June  200D 

Van  Allen,  L.  N..  Simplified  electronic 

switch  for  oscilloscopes . Apr  134D 

Van  Duyne,  J.  P..  Mannerberg  A  Slate, 
Modified  butterfly  uhf-tv  converter 

Oct  92 

Vance.  A.  W..  A  Shumard.  Superregu* 

lated  power  supplies . Dec  109 

Varian  Associates.  High-power  ubf-tv 

klystron  . Oct  117 

Vedder,  E.  H..  Improving  industrial 

control  design  . May  104 

V'illard.  O.  G.,  Jr..  Independent  con¬ 
trol  of  selectivity  and  bandwidth 

Apr  121 

Vincent.  A.  M..  Dielectric  amplifier 

fundamentals  . Dee  84 

Volkera  W.  K..  Direct-coupled  ampli¬ 
fier  starvation  circuits . Mar  124 

von  Hippel,  A.  R.,  Dielectrics  made  to 

order  . June  124 


W 


Wagner,  H.  M.,  Tube  characteristic 

tracer  using  pulse  techniques. ..  .Apr  110 
Walker.  A.  C..  Growing  quarts  cryetala 

for  military  needs . Apr  94 

Walker,  P.  J.,  A  Kretscfa,  Speed-con¬ 
trolled  switch  . July  112 

Walker,  R.  C.,  Automatic  eheet-foldiag 

machine  . Aug  138D 

Walker.  R.  €.,  Photoelectric  dew-point 

hygrometer  . Nov  134D 

Ward.  J.  W.,  A  Montgomery,  Constant- 
current  sine-wave  stimulator.  .  .  .Apr  230I> 
Webster.  N.  D.,  Economical  5-kw  a-m 

transmitter  . May  115 

Weissman,  J.  G.,  A  Tyson.  R-F  ampli¬ 
fier  for  uhf  television  tuners . Oct  106 

Wheeler,  J.  W..  Engine  analysers 

(comment  on  87  Oct  50) . Feb  294D 

Whiohard.  W.  B.,  Jr..  Government 

Diana  Industry  support . June  82 

White,  W.  C..  Solving  the  research 

manpower  problem  . Dec  82 

White,  W.  C..  Additional  *'trons'’ 

(addenda  to  112  May  60) . June  218D 

White,  W.  C-i  Electronic  research  In 

the  emergency  program . May  82 

Wilbur.  D.  A..  A  Cobine,  Electronic 

torch  . June  92 

Willey.  F.  G.,  Converter  circuit  for 

phase-shift  telemetering . Aug  140D 

Wltllaros.  A..  Jr.,  McAdam  A  Tarpley, 

D-C  amplifier  with  reduced  zero- 

offset  . Aug  128 

Williams.  L.  E.,  A  Robb.  Frequency 
characteristics  of  woven  resistors 

Sept  260D 

Wllmotte.  R.  M.,  Accurate  instan¬ 
taneous  frequency  comparison.  .  .May  140D 
Wilson.  R.  F.,  A  Jacobs.  X-ray  liquid- 
level  gage  . Oct  172D 


y 


Teiser,  J..  Wien  bridge  as  frequency- 

shift  servo  . Jan  142D 

Tu.  T.  P.,  Measuring  vector  relation¬ 
ships  . July  124 

Tu.  T.  P..  Kallmann.  A  Christaldi, 
Millimicrosecond  oscillography .  .July  104 
Oct  328P 


-Z- 


Zahl.  H.  A..  Piore  A  Marchetti,  Defense 
Department  plans  for  basic  research 

Aug  82 

Zollers.  8.  M.  A  Relsner,  Permanent- 

magnet  electron  microscope . Jan  84 


400 


December.  1951  —  ELECTRONICS 


AGR-995 1/5870 


AGR-9950/5S69 


CATHODE 

Directly  Heated,  Oxide  Coated 
MAXIMUM  TEAK  ANODE  VOLTAGE 

Inverse  . 

27,000  10,000 

13,000  10,000 

Forward . 

27,000  10,000 

13,000  10,000 

CONDENSED  MERCUAY  TEMPERATURE 

+25*10+55*  +25*  to +10* 

LIMITS  (centigrade) 

+30*  to +40*  +25*to+60‘ 

MAXIMUM  PUTE  CURRENT  (Amperes) 

Peak  . 

10 

4 

Average . 

2.5 

1 

FREQUENCY  RANGE  (cps) . 

25  to  150 

25  to  150 

FlUMENT  VOLTAGE . 

5.0 

5.0 

riUMENT  CURRENT  (amperes) . 

15 

6.5 

TUIE  VOLTAGE  DROP  (volts,  approx.) . 

14 

15 

(lb  =  10  amperes) 

(lb  =  4  amperes) 

f  '  -  ■  -‘Vr 


■  f'  hn^.‘<  ' ' .  .f 


AMPEREX  ELECTRONIC  CORP. 

25  WASHINGTON  STREET,  BROOKLYN  1,  N.  Y. 

In  Canada  and  Newfoundland.  Rogers  Majestic  l^it«d 
1t-19  Brentcliffe  Road,  Leaside,  Toronto,  Ontario 


AMPEREX  tubes 

Specifically  designed  for  grid-control 
operation  at  peak  anode  voltages  as  high 

as  27,000  V.  for  heavy  duty  INDUSTRIAL 

uses  and  high  power  TRANSMITTERS  with 
outputs  to  m  Kw.  (3  phase  full  wave) 


FIEIO  OFFICES:  (EAST)  Humboldi  S-3900.  415  S.  5ch  Sc.  Hartiiofi.  N.J. 
(MIDVUT)  Whitehall  4-2900.  58^*  E.  Illinois  Sc.  Chicaso.  III.  (WEST) 
Madison  9-5671,  420  S.  San  Pedro  St..  I.os  Angeles.  CaliC 


For  funher  tech* 
nical  data  or  design 
assistance  on  any  RCA  pulse 
tube,  write  RCA,  Commercial  Engi* 
neering.  Section  42LR,  Harrison,  N.  J.,  or 
contact  the  RCA  Field  Office  nearest  you. 


